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The application of
dexamethasone implants in
uveitis treatment

Tian Zhang, Zhutao Liu and Na Li*

Affiliated Hospital of Shandong Second Medical University, School of Clinical Medicine, Shandong
Second Medical University, Weifang, China

Uveitis refers to a group of ocular inflammatory diseases that can significantly
impair vision. Although systemic corticosteroid therapy has shown substantial
efficacy in treating uveitis, extensive use of corticosteroids is associated with
significant adverse effects. Recently, a biodegradable, sustained-release implant,
namely dexamethasone intravitreal implant (Ozurdex), has been reported for
treating non-infectious and infectious uveitis. This review aims to summarize
the experiences with Ozurdex treatment across various forms of uveitis and to
assist readers in understanding the appropriate timing and potential side effects
of Ozurdex in uveitis treatment, thereby maximizing patient benefits in uveitis
management.
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1 Introduction

Uveitis, a group of intraocular inflammatory diseases, is categorized as anterior,
intermediate, posterior, and panuveitis according to the Standardization of Upveitis
Nomenclature (SUN) (1). Uveitis is further divided into infectious and non-infectious types.
Upveitis can lead to complications such as macular edema, vitritis, retinal vasculitis, cataract,
and glaucoma, with macular edema being the primary cause of vision loss in these patients
(2). In developed countries, uveitis is the fifth most common cause of vision impairment,
accounting for about 10%-15% of all blindness cases and 5%-10% of legally blind cases (3). It
predominantly affects individuals in their working ages of 20-60 years, thereby significantly
impacting society and healthcare systems (4).

Corticosteroids are commonly used in uveitis treatment, functioning by blocking various
inflammatory cytokines, thereby inhibiting the inflammatory response, reducing capillary
leakage, inflammatory cell migration, and fibrous deposition, effectively alleviating macular
edema (5). Corticosteroids can be administered via various routes, including topical eye drops,
periocular injections, intravitreal injections, and systemic oral therapy. The therapeutic efficacy
varies depending on the drug penetration associated with each administration route (6). Water
solubility is a crucial factor influencing the pharmacokinetics of corticosteroids.
Dexamethasone, due to its higher water solubility, has enhanced drug loading and
bioavailability but a reduced vitreous half-life, necessitating a sustained-release system to
maintain long-term levels in the vitreous body (7). Ozurdex® (dexamethasone implant,
Allergan Pharmaceuticals, Irvine, CA, United States), a preservative-free intravitreal implant
containing 0.7 mg of dexamethasone, enables sustained drug release, ultimately degrading into
water and carbon dioxide (8). Animal studies have demonstrated that Ozurdex reaches peak
drug concentration in the eye around 2 months, with efficacy lasting up to 6 months (9); its
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pharmacokinetics are similar in vitrectomized and non-vitrectomized
eyes (10, 11). These findings have been corroborated by clinical
research of Pelegrin et al. (12), which indicated similar effectiveness
of Ozurdex in treating non-infectious uveitic macular edema in
vitrectomized and non-vitrectomized eyes; however, an increased risk
of elevated intraocular pressure (IOP) was noted in the
non-vitrectomized group. Ghosn et al. (13) found that intravitreal
implantation of Ozurdex reduces inflammation in anterior and
intermediate uveitis in animal eye models. Currently, the U.S. Food
and Drug Administration (FDA) has approved Ozurdex for the
treatment of macular edema due to vein occlusion, diabetic macular
edema, and non-infectious uveitis. Moreover, reports suggest the
potential application of Ozurdex for treating other ocular diseases,
such as macular edema associated with rhegmatogenous retinal
detachment, proliferative vitreoretinopathy, and post-traumatic
proliferative vitreoretinopathy (14-17). This article summarizes the
experiences of using Ozurdex in the treatment of various types of
uveitis, discussing the optimal timing for its use and potential
side effects.

2 Research methods

We searched the PubMed database using the keywords: “uveitis,”
“Ozurdex,” “intravitreal implant,” and “dexamethasone” Relevant
articles discussing the application of Ozurdex in uveitis treatment
were selected through randomized controlled trials, case reviews, and
other research methods. Inclusion criteria comprised full-text articles
in English and publications from this century. Articles were initially
selected by screening titles and abstracts, excluding those that did not
meet the review’s objectives or lacked sufficient data for a thorough
evaluation. Additionally, references from related articles were collected
to supplement the search. All obtained studies were categorized under
the application of Ozurdex in uveitis, summarizing and discussing its
role in uveitis treatment.

3 Clinical trials of dexamethasone
implants in uveitis treatment

The HURON trial (18), the first large-scale prospective
randomized controlled trial, divided patients with intermediate and
posterior uveitis into three groups: 77 in the 0.7 mg dexamethasone
implant group, 76 in the 0.35mg group, and 76 in a sham surgery
group. The primary endpoint was the proportion of eyes with a
vitreous haze score of 0 at week eight. Results demonstrated sustained
anti-inflammatory effects up to 26 weeks, with 47% in the 0.7mg
group, 36% in the 0.35mg group, and 12% in the sham group (P <
0.001). The group receiving the dexamethasone implant showed a
more significant improvement in best-corrected visual acuity (BCVA).
However, increased rates of cataracts and elevated IOP were noted.
Due to the recurrent nature of uveitis, some patients required multiple
Ozurdex implants. A multicenter retrospective study by Zarranz-
Ventura et al. (19) tracked the number of Ozurdex implants in 63
patients with non-infectious uveitis, totaling 82 eyes and 142 implants
over 35months. The study indicated significant improvements in
vitreous haze and BCVA. However, the drug exhibited a limited
duration of action, necessitating repeat implants in some cases, with
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40.7% undergoing a second implant and 11.2% requiring three or
more. Zola et al. (20) found that the reduction in central macular
thickness (CMT) with a second Ozurdex implant was similar to the
first, proving the effectiveness of repeated implants. Teja et al’s
retrospective analysis (21) showed that for uveitic macular edema
unresponsive to anti-vascular endothelial growth factor (anti-VEGF)
treatment, Ozurdex implantation reduced CMT and improved BCVA,
suggesting its use in anti-VEGF resistant cases. A retrospective
analysis by Breitbach et al. (22) noted post-Ozurdex implantation
improvements in uveitic macular edema unresponsive to systemic
corticosteroids. The LOUVRE 2 (23) study found that in patients with
uveitis persisting for 5 years and previously treated with oral
medication, Ozurdex implantation reduced CMT and improved
vision. Alba-Linero et al. (24) reported that patients previously treated
with systemic corticosteroids required fewer Ozurdex implants and
that the use of Ozurdex can reduce systemic medication dosages.

4 The application of dexamethasone
implant in various forms of uveitis

4.1 Vogt-Koyanagi-Harada

Vogt-Koyanagi-Harada (VKH) disease, an autoimmune condition
targeting melanocytes (25), presents with exudative retinal detachment,
optic disc edema, retinitis, and vitritis, often accompanied by
neurological and cutaneous symptoms. The treatment of VKH typically
requires systemic corticosteroids, which can yield significant adverse
reactions. Latronico et al. (26) first reported the use of Ozurdex in
treating a case of bilateral refractory VKH in a 15-year-old female.
After being diagnosed with VKH, the patient received a pulse therapy
of methylprednisolone 1 g/day for 5 days, followed by oral prednisone
25mg/day with gradual tapering. Although her condition improved
within a month, macular edema recurred after 2 months. Subsequently,
she underwent another round of methylprednisolone pulse therapy
combined with oral immunosuppressants; however, the macular edema
worsened again after 1 month. Consequently, Ozurdex was implanted
in both eyes concurrently with the methylprednisolone pulse therapy,
leading to the resolution of macular edema without recurrence during
follow-up. Chen et al. (27) reported two cases of VKH, treated post-
diagnosis with corticosteroid pulse therapy combined with Ozurdex.
The oral corticosteroid dosage was reduced to 5 mg/day after 2 months
and discontinued after 4 months. Both patients regained a vision of
20/20 within 1 month and maintained stable conditions over 13 and
6months of follow-up, respectively. Elhamaky (25) evaluated the
efficacy and safety of Ozurdex during the chronic recurrent phase of
VKH. The study included 16 patients with 29 eyes, all previously
treated with corticosteroids and immunosuppressants for over 6
months. Over 24-26 months of follow-up, CMT and BCVA improved.
Twenty-one eyes (72.4%) required only a single implantation, while
eight eyes (27.6%) needed a second implant, with an average of 1.2+0.6
implants per eye. Controlled elevation in IOP occurred in three eyes,
and cataract progression was observed in 11 eyes. The results indicate
that Ozurdex significantly reduces CMT and improves BCVA in the
chronic recurrent phase of VKH, reducing dependence on systemic
medications. Using systemic corticosteroids solely is less effective in
treating macular edema and serous retinal detachment associated with
VKH syndrome (26). However, combining Ozurdex has shown better
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therapeutic outcomes. Additionally, the literature indicates that
systemic corticosteroids combined with anti-VEGF therapy yield
favorable results in treating serous retinal detachment in VKH (28).
Ozurdex has been proven effective as an adjuvant treatment for VKH,
reducing adverse reactions associated with systemic medications and
accelerating vision recovery. Although Ozurdex is effective for ocular
manifestations of VKH, it is essential to consider that VKH is a
systemic disease that may also affect the nervous system, hearing, skin,
and hair. Therefore, careful monitoring of the patient’s overall disease
course is necessary.

4.2 Behcet's disease

Behcet’s disease is a multisystem inflammatory disease of unclear
origin, primarily characterized by oral and genital ulcers, skin lesions,
and ocular involvement (29, 30) Approximately 70% of patients with
Behcet’s disease suffer from ocular complications, leading to recurrent,
non-granulomatous uveitis (30). Coskun et al. (31) evaluated the
efficacy of Ozurdex in the treatment of posterior uveitis associated
with Behcet’s disease. The study encompassed 17 eyes from 12 patients
with Behcet’s eye disease, all of whom had active posterior uveitis
despite systemic corticosteroid or immunosuppressive therapy. These
patients, after a single implantation of Ozurdex, discontinued
corticosteroids within 1 month and continued only with
immunosuppressants, with a 12-month follow-up. The results indicate
an improvement in vitreous haze, a reduction in CMT, and an
enhancement in BCVA. Inflammation did not recur in three eyes over
the 12 months; the effect of the single injection lasted for an average
of 6.9months, reducing the need for systemic medications.
Additionally, Fabiani et al. (32) assessed the efficacy of Ozurdex
combined with a systemic medication in five patients with unilateral
Behcet’s disease uveitis. During the six-month follow-up, retinal
vasculitis resolved, CMT decreased, and BCVA improved, with only
one case of uveitis recurrence. Yalcinbayir et al. (33) evaluated the
effectiveness of Ozurdex in treating macular edema associated with
Behcet’s disease. This study included 27 eyes from 20 patients who
continued to experience macular edema despite immunosuppressive
or biologic therapy. After the implantation of Ozurdex and a
six-month follow-up, a reduction in CMT and an improvement in
BCVA were observed. Tao et al. (34) investigated the safety and
efficacy of Ozurdex as an adjuvant treatment for Behcet’s uveitis. The
study included 80 eyes from 61 patients, with 50 eyes receiving
Ozurdex treatment and 30 eyes serving as the control group, with a
12-month follow-up. Results show that post-Ozurdex implantation,
improvements were observed in BCVA, fluorescein fundus
angiography, vitreous inflammation, and CMT, with statistically
significant improvements in fluorescein fundus angiography and
vitreous inflammation. These findings suggest that Ozurdex can be an
effective adjunctive treatment for Behcet’s disease-associated uveitis,
reducing the need for systemic medications and thereby minimizing
drug-induced adverse effects.

4.3 Sarcoidosis

Sarcoidosis, a multisystem disorder, exhibits the highest rate of
ocular involvement at 79%, with uveitis being the predominant ocular
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manifestation. Approximately two-thirds of patients experience a
chronic and recurrent course of the disease (35). Myung et al. (36)
reported a case of a patient with sarcoidosis presenting with optic disc
inflammation and retinal vasculitis in the left eye, who was treated
with oral prednisone 60mg and subconjunctival injection of
triamcinolone. Despite this treatment, inflammation persisted in the
left eye, and similar symptoms developed in the right eye.
Consequently, Ozurdex implants were administered in both eyes, and
oral corticosteroids were discontinued, resulting in inflammation
resolution and no recurrence over the next 6 months. Zarranz-
Ventura et al. (19) conducted a multicenter retrospective study on
Ozurdex treatment for non-infectious uveitis, including six patients
with sarcoidosis-related uveitis, showing reduced vitritis, decreased
CMT, and improved vision acuity. Kim et al. (37) conducted a
retrospective study with the largest sample size on Ozurdex treatment
for sarcoidosis-related uveitis. The study included 20 patients, with a
median follow-up of 16.5 months. Results indicate a decrease in CMT,
an improvement in BCVA, and effects lasting up to 6 months. A total
of 65% of the patients received one injection, while 35% required more
than two injections. At the time of the first Ozurdex implant, 70% of
patients were also receiving a systemic medication, which was reduced
to 40% after 3 months. Sarcoidosis-associated uveitis often has a
prolonged and recurrent course, making long-term systemic
medication a burden physically and financially for patients. Ozurdex
can serve as an adjunctive treatment for sarcoidosis-associated uveitis,
potentially reducing the reliance on systemic medications.

4.4 Juvenile idiopathic arthritis

Juvenile idiopathic arthritis (JIA) is a common systemic disease
in children, associated with uveitis and accompanied by extra-
articular impairments, including ocular damage, growth disturbances,
and muscle atrophy. The primary ocular manifestation in JIA is uveitis,
which accounts for about 12% of cases (38, 39). Pichi et al. (40)
conducted a retrospective analysis of the efficacy of Ozurdex in
treating JIA-associated uveitis. The study included 16 eyes from 10
patients with JIA who had persistent uveitis despite prior treatments
with corticosteroids, immunosuppressants, or biologics. The results
revealed that after Ozurdex implantation, there was a reduction in
anterior chamber inflammation, a decrease in CMT, and an
improvement in BCVA. Twelve eyes underwent a second implantation
after 7.5+ 3.1 months, and five eyes had a third implantation after
7 4.6 months from the second one. The primary adverse effects were
increased IOP and progression of cataracts. Jinagal et al. (41) evaluated
the safety and efficacy of Ozurdex implantation combined with
cataract surgery in patients with JIA. The study included eight eyes
from six patients, with a six-month follow-up period. The results
indicate that all patients experienced improved BCVA and that no
recurrences of uveitis were observed. The combined treatment also
reduced the use of systemic corticosteroids in patients with JIA. These
studies indicate that Ozurdex is effective in treating JIA-associated
uveitis and can be used perioperatively to enhance the safety of
intraocular surgeries. The treatment of JIA often necessitates a
systemic medication; systemic corticosteroid therapy in children can
lead to growth retardation, severe Cushingoid features, and associated
psychosocial issues. Thus, the use of Ozurdex can reduce the risk of
these complications.
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4.5 White dot syndromes

White dot syndromes comprise a group of diseases with unclear
pathogenesis, presenting significant challenges in diagnosis and
treatment, typically managed with oral corticosteroids. Miserocchi
et al. (42) reported the efficacy of Ozurdex in treating serpiginous
choroiditis in a study of eight eyes from seven patients. All patients
with
immunosuppressants; however, they experienced recurrences and

underwent previous treatments corticosteroids and
could not tolerate increased doses of systemic corticosteroids. Results
show controlled inflammation and reduced corticosteroid use, though
vision improvement was not statistically significant. Corticosteroids
rapidly control acute inflammation in serpiginous choroiditis,
preventing scarring and recurrence, making Ozurdex a viable option
for patients intolerant to systemic corticosteroids. Walsh et al. (43)
reported three cases of bilateral birdshot chorioretinopathy treated
with Ozurdex, showing improvements in BCVA, reduced vitreous
haze, and decreased CMT, with improved quality of life due to reduced
systemic medications. However, Bajwa et al. (44) later noted that while
Ozurdex improved visual function and ocular inflammation in
birdshot chorioretinopathy, long-term adverse effects and disease
progression necessitated a switch to systemic immunosuppressive
therapy. Barnes et al. (45) reported the efficacy of Ozurdex in patients
with acute zonal occult outer retinopathy. In a study of six eyes with
acute zonal occult outer retinopathy, treated with Ozurdex and
observed for at least 1 year, intravitreal Ozurdex effectively stabilized
the condition. However, because initial visual acuity was 20/30 or
better, benefits were mainly observed in improved autofluorescence
and reduced systemic medication. Mora-Cantallops et al. (46)
reported a case of acute posterior multifocal placoid pigment
epitheliopathy. Initially monitored due to good vision, the patient’s
condition progressed after 2 months with vision decline. Refusing oral
corticosteroid treatment, the patient received Ozurdex, resulting in
ellipsoid zone recovery, vision improvement, stability in 1 month, and
resolution in 3 months. The diagnosis and treatment of white dot
syndromes are challenging. However, the literature suggests that
Ozurdex can serve as an adjunctive therapy for white dot syndromes,
effectively avoiding the adverse effects associated with systemic
corticosteroids and immunosuppressants.

4.6 Ocular tuberculosis

Ocular tuberculosis (TB) presents with macular edema, retinal
vasculitis, serpiginous choroiditis, choroidal tuberculoma, and
subretinal abscess (47, 48). During anti-tuberculosis treatment, the
exposure of antigens following the death of Mycobacterium tuberculosis
can enhance the immune response, leading to an exacerbated
inflammatory reaction, known as a “paradoxical reaction” (49). The
concomitant use of corticosteroids or immunosuppressants during
anti-tuberculosis therapy can mitigate the damage caused by delayed
hypersensitivity reactions (50-52). Agarwal et al. (47) conducted a
retrospective analysis of Ozurdex effectiveness in treating tubercular
uveitis. The study involved 19 eyes from 17 patients with tubercular
uveitis, all of whom underwent anti-tubercular treatment combined
with Ozurdex implantation; the oral corticosteroid dosage was
gradually reduced to discontinuation post-implantation. After 3
months, patients showed reduced vitritis, decreased CMT, and
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improved BCVA. Paradoxical reactions observed in two patients
subsided within a month post-Ozurdex implantation. Hasanreisoglu
et al. (53) reported a case where Ozurdex was used to treat a
paradoxical reaction in tuberculous uveitis. The patient started anti-
tuberculosis treatment and oral methylprednisolone, which was
gradually tapered. Six weeks into the treatment, the patient
experienced a sudden worsening of vitreous haze and macular edema
leading to decreased vision. Although periocular injection of
triamcinolone reduced the vitreous haze, the macular edema persisted;
however, it resolved after Ozurdex implantation, with the condition
stabilizing and no recurrence over a 10-month follow-up. Baharani
(54) conducted a retrospective analysis on using Ozurdex alone as an
adjunct in anti-tubercular treatment. The study included 13 eyes from
11 patients with tubercular uveitis, who received Ozurdex implants
within 2 weeks of starting anti-tubercular treatment without oral
corticosteroids. Over an average follow-up of 18.4 months, patients
showed improvement in vitritis, reduced CMT, and increased
BCVA. These studies demonstrate that Ozurdex is effective as an
adjunct in the anti-tubercular treatment of TB ocular disease, reducing
the need for systemic corticosteroids. Ozurdex can be used for
paradoxical reactions during anti-tubercular  treatment.
Corticosteroids carry the risk of reactivating TB; localized
implantation of dexamethasone implants can lower the risk of
systemic TB recurrence. Before implanting Ozurdex in the vitreous
cavity, concurrent anti-tuberculosis medication should be ensured;
other infectious causes of uveitis should be ruled out to reduce the risk

of recurrence of infectious ocular diseases.

4.7 Acute retinal necrosis syndrome

Acute retinal necrosis syndrome (ARNG) is a severe intraocular
inflammation caused by viruses, characterized by extensive panuveitis,
retinal vasculitis, and retinal necrosis (55). Late complications of
ARNSs include macular edema and chronic vitritis, which are often
recurrent and affect vision (56). Usually, intraocular inflammation
subsides within 6 to 12 weeks of initiating treatment; however,
macular edema caused by ARNs can recur, posing a treatment
challenge (57). Antivirals combined with corticosteroids is a common
approach for managing ARNSs. Previously, anti-VEGF agents were
used to treat macular edema caused by ARNs; however, the results
were inconsistent (57). Majumder et al. (57) reported two cases of
Ozurdex being used to treat macular edema secondary to ARNs. After
diagnosis, patients received a systemic antiviral combined with
corticosteroid therapy. The condition was controlled; however, both
patients developed macular edema in the 3rd and 4th month post-
treatment, respectively. Thus, Ozurdex was implanted in both patients,
along with long-term systemic antiviral therapy, resulting in the
resolution of the macular edema; no recurrence of viral retinitis was
observed during the follow-up period. Serland et al. (58) reported a
case of ARNs where the patient underwent a vitrectomy for a large
retinal tear caused by ARNs and cataract surgery a year later. Post-
surgery, the patient developed refractory macular edema. Oral
prednisolone at 60 mg/day was effective in alleviating macular edema;
however, a reduction to 20 mg/day led to a recurrence. Intravitreal
aflibercept injections did not improve the condition. Consequently,
Ozurdex was implanted in combination with oral antiviral therapy,
resulting in the resolution of macular edema within 4 weeks. Over
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18 months, five Ozurdex implants were administered without any
recurrence of viral retinitis. A comparative study by Hu et al. (59)
showed that patients with ARNs treated with a vitrectomy combined
with Ozurdex had significantly lower inflammation duration, eye
pressure elevation, frequency of silicone oil injection, and incidence
of complications compared to the vitrectomy-only group. Ozurdex
can be used as an adjunctive treatment after antiviral therapy for
ARNS, proving effective for refractory macular edema. Patients with
ARNs who undergo a vitrectomy combined with Ozurdex
implantation demonstrate a better prognosis. Corticosteroids carry a
risk of reactivating the virus; their clinical use should involve a careful
assessment of the patient’s condition.

4.8 Ocular toxocariasis

Ocular toxocariasis (OT), a rare disease commonly seen in young
patients, is associated with a history of contact with cats and dogs. It
can cause macular cyst-like edema, vitritis, retinal granuloma, and
retinal detachment, severely impacting the patient’s vision (60). The
entry of Toxocara into the eye triggers an immune response, leading
to inflammation and permanent scarring. Symptoms may include
reduced vision, redness, pain, floaters, and photophobia (61). The
main treatments for OT include oral corticosteroids, antiparasitic
drugs, and surgery (62). Cai et al. (63) reported the first case of using
Ozurdex to treat exudative retinal detachment associated with OT. A
13-year-old patient with OT developed exudative retinal detachment
and retinal vasculitis. Following oral albendazole treatment combined
with Ozurdex implantation, the exudative detachment resolved,
without inflammation recurrence over 8 months. Although the retinal
structure improved, vision only increased from counting fingers to
20/400. Zhang et al. (64) reported a case of peripheral granulomatous
OT in an eight-year-old healthy boy who presented with a one-year
history of vision loss, characterized by vitreous opacity, increased
CMT, peripheral granuloma of the ciliary body, and mild ciliary
detachment due to vitreous traction. Following a diagnosis of
peripheral granulomatous OT, the patient was treated with oral
albendazole 400mg and Ozurdex implantation. Two months
postoperatively, his vision improved from 20/400 to BCVA 20/100,
with reduced vitreous opacity and CMT. Three months later, BCVA
decreased to 20/200, and vitreous opacity worsened, prompting a
second Ozurdex implantation. The patient’s vision gradually improved
to BCVA 20/50, with decreased vitreous opacity and CMT. Six months
after the second implantation, his vision remained stable. A study by
Liu et al. (65) compared the effectiveness of oral corticosteroids vs.
Ozurdex implantation in patients with OT post-vitrectomy. The
results showed no significant differences in visual improvement,
cataract formation, or macular pucker between the two groups.
However, 86.5% of patients in the oral corticosteroid group developed
obesity, while those in the Ozurdex group experienced higher IOP. Sun
et al. (60) assessed the safety and efficacy of Ozurdex in treating
OT-associated uveitis. The study included 78 patients with OT, with
51 receiving Ozurdex treatment and 27 serving as controls. The results
indicate that Ozurdex implantation improved vitreous haze in patients
with OT, enhancing BCVA in those without macular involvement; no
significant adverse reactions were observed. These studies demonstrate
that Ozurdex is effective in treating OT-related uveitis, reducing the
physiological and psychological adverse effects associated with
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systemic corticosteroid use. Notably, the treatment of ocular
toxoplasmosis requires intravitreal injection of clindamycin combined
with dexamethasone (66). However, there are currently no reports of
intravitreal dexamethasone implants in ocular toxoplasmosis, which
merits future attention.

4.9 IRVAN syndrome

Idiopathic retinal vasculitis, aneurysms, and neuroretinitis
syndrome (IRVAN syndrome) is a rare, bilateral vision-threatening
disease (67). IRVAN syndrome often leads to exudative retinal
detachment and extensive retinal non-perfusion areas, followed by the
development of neovascularization and recurrent vitreous
hemorrhages, severely impacting vision (67, 68). Empeslidis et al. (69)
reported a case of IRVAN syndrome where the patient experienced
persistent macular edema post-vitrectomy, following systemic
corticosteroids and pan-retinal photocoagulation treatment for
recurrent vitreous hemorrhages. After Ozurdex implantation, there
was a reduction in CMT and an improvement in BCVA, without
recurrence or adverse effects noted during a four-month follow-up.
Saatci et al. (70) also described a case of IRVAN syndrome. Despite
four anti-VEGF injections, the patient continued to exhibit serous
retinal detachment and exudation around the optic disc. The condition
did not improve after oral azathioprine and completion of pan-retinal
photocoagulation treatment. However, following Ozurdex
implantation, the serous retinal detachment, and peripapillary
exudation diminished. The treatment of IRVAN syndrome currently
lacks consensus; Ozurdex has shown effectiveness in treating macular
edema and serous retinal detachment associated with IRVAN
syndrome. However, due to the limited number of cases, further

research is needed for the treatment of IRVAN syndrome.

4.10 Sympathetic ophthalmia

Sympathetic ophthalmia (SO) is an autoimmune pan-uveitis,
typically induced by intraocular surgery or open-globe trauma (71).
Its exact pathogenesis remains unclear. Studies suggest that this
disease may be triggered by ocular trauma or surgery, which exposes
normally sequestered ocular antigens to the systemic immune
system, resulting in to a T-cell-mediated autoimmune response (72).
The preferred treatment for SO is oral high-dose corticosteroids or
immunosuppressants, typically for at least 1 year (73). Mahajan et al.
(71) first reported the efficacy of intravitreal corticosteroid
sustained-release implants in patients with SO. In their study, eight
patients with SO received fluocinolone acetonide (Retisert) implants
and were followed up for 6 months to 2 years. The results show a
significant reduction in systemic medication use; five patients could
completely discontinue systemic immunosuppressants. Two patients
experienced recurrent inflammation requiring additional oral
immunosuppressants. Three patients had improved vision, while five
maintained stable visual acuity. Mansour et al. (74) reported a case of
SO treated with Ozurdex. The patient, diagnosed with SO, refused oral
immunosuppressants and chose Ozurdex implantation. Due to
recurrent inflammation, the patient received an Ozurdex implant
every 3 months, totaling six implants over an 18-month follow-up
period. During this time, the patient was treated solely with Ozurdex
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without oral medications, improving BCVA. Although IOP increased,
it was controllable with anti-glaucoma medications. These findings
suggest that Ozurdex is an effective treatment for SO. While systemic
corticosteroids are the first-line treatment for SO (75), long-term
systemic steroid therapy can cause significant adverse effects. Using
Ozurdex can reduce the need for systemic medication.

4.11 Radiation maculopathy

Radiation maculopathy is a condition that arises after radiation
therapy for choroidal melanoma and other intraocular tumors.
Common complications include macular edema, optic disc edema,
and exudative retinal detachment. Typical treatments include
intraocular laser, photodynamic therapy, and intravitreal injections of
triamcinolone or anti-VEGF agents, with varying efficacy (76-79).
Caminal et al. (80) conducted a retrospective analysis of the
effectiveness of Ozurdex in treating radiation maculopathy following
plaque radiotherapy for choroidal melanoma. Among the 12 patients
in the study, nine patients had previously undergone laser
photocoagulation or anti-VEGF treatments with suboptimal results.
Over a follow-up period of 8.2 £ 7.8 months, a reduction in CMT and
improvement in macular edema were observed, although the increase
in BCVA was not statistically significant. Baillif et al. (81) also reported
the efficacy of Ozurdex in treating radiation-induced macular edema.
In their study, all five patients exhibited reduced CMT, with three
experiencing visual improvement. In a case reported by Bui et al. (82),
a patient who showed a poor response to anti-VEGF treatment and
intravitreal triamcinolone acetonide injection experienced
normalization of macular structure and stable vision following
Ozurdex implantation. Stringa et al. (83) described a case where a
single Ozurdex implant significantly reduced CMT and markedly
improved vision over a 16-month recurrence-free follow-up. Malcles
(84) conducted a retrospective analysis on the use of Ozurdex in
treating exudative retinal detachment associated with choroidal
melanoma. The study included 10 patients, seven of whom had
exudative retinal detachment before radiotherapy and three developed
it post-therapy. Over an average follow-up of 9.9 months, improvement
in exudative retinal detachment was observed at 3.1 months post-
implantation in seven patients, with complete resolution in six
patients. At the end of the follow-up, half of the patients exhibited
stable vision while the other half experienced deterioration, without
adverse effects observed. Russo et al. (85) reported a case of radiation-
induced macular edema. The patient did not respond to anti-VEGF

10.3389/fmed.2024.1402396

treatment; however, within 4 weeks post-Ozurdex implantation,
BCVA improved, and CMT decreased. These studies indicate that
Ozurdex can be used in the treatment of radiation maculopathy and
tumor-related exudative retinal detachment. Given the typically poor
prognosis of radiation maculopathy, Ozurdex offers a promising
therapeutic option for these conditions.

5 Complications

5.1 Cataract

Cataract, a common complication following the vitreous cavity
implantation of Ozurdex, is frequently reported in uveitis treatment.
However, the reported incidence of cataracts varies across different
studies, potentially due to variations in study inclusion criteria, patient
health status, and previous systemic medication use. Table 1
summarizes the progression and surgical interventions of cataracts in
patients treated with Ozurdex for uveitis (Table 1).

5.2 Elevated IOP

IOP is another common complication following the implantation
of Ozurdex. Risk factors include a history of glaucoma, higher baseline
IOP, younger age, previous instances of increased IOP after
implantation, uveitis, and the use of higher doses of steroids (91).
There is variability in the reported cases of increased IOP following
Ozurdex implantation. Table 2 summarizes the instances of increased
IOP after the use of Ozurdex and their respective treatment
approaches (Table 2).

5.3 Endophthalmitis

Intravitreal implantation of Ozurdex carries a risk of
intraocular infection. The incidence of infectious endophthalmitis
following Ozurdex implantation varies across different studies. A
retrospective analysis by Samuelson et al. (95), which included
3,925 Ozurdex implantations, reported four cases of
endophthalmitis, yielding an incidence rate of 0.102%. Another
study by Stem et al. (96) reviewed 3,593 Ozurdex implantations in
1,051 patients, identifying five cases of endophthalmitis, with an
incidence rate of 0.14% (per injection) and 0.4% (per patient).

TABLE 1 The progression and surgical situations of cataracts in patients with uveitis after using Ozurdex.

Author The number of Follow-up period Cataract progression Cataract surgery
eyes (months)
Rajesh et al. (86) 2,736 18 835 (47.1%) 576 (32.5%)
Nagpal et al. (87) 116 6 9(7.8%) -
Lowder et al. (18) 62 6.5 9 (15%) 1 (1.6%)
Ratra et al. (88) 42 19.2 - 6 (14.3%)
Palla et al. (89) 20 12 - 5 (20%)
Tomkins-Netzer et al. 38 17.3 1 -
(90)
Frontiers in Medicine 06 frontiersin.org
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TABLE 2 Rate of intraocular pressure (IOP) elevation and treatment after application of Ozurdex.

Author The number of  Follow-up period increased IOP (mmHg) IOP lowering Glaucoma
eyes (months) treatment surgery

Zarranz-Ventura et al. 82 35 >21 in 33 eyes (40.2%) 32 (39%) 2(2.4%)

(19)

Zarranz-Ventura et al. 159 24 >21 in 15 eyes (9.4%) >10 increase 19.6% -

(92) from baseline in nine eyes (5.7%)

Malcles et al. (93) 421 16.8 >25 or an increase of >10 from 12 (31%) 3(0.7%)

baseline (28.5%)

Ratra et al. (88) 42 19.2 >21 in seven eyes (16.6%) 7 (16.6%) 1(2.4%)

Nobre-Cardoso et al. 58 6 >21 in 21 eyes (36.2%) 21 (36.2%) 0

(94)

Pancholy et al. (97) compared the risk of endophthalmitis
following Ozurdex implantation with the risk after injections of
0.5mg and 0.3mg of ranibizumab. Out of 4,973 Ozurdex
implantations, there were five cases of endophthalmitis (0.1%),
whereas 43 cases of endophthalmitis occurred out of 163,974
injections of 0.5 mg ranibizumab (0.026%), and six cases out of
18,954 injections of 0.3 mg ranibizumab (0.031%).

5.4 Abnormal implant location

With the widespread clinical use of Ozurdex, cases of abnormal
implant positioning have been increasingly reported. Accidental
migration of the implant to the subconjunctival space is a rare but
serious complication, potentially resulting in corneal edema and
decompensation (98). Fenolland et al. (98) reported an instance
where the injector was inadvertently inserted into the subconjunctival
space, breaking the implant into three parts that remained under the
bulbar conjunctiva. The dexamethasone implant was not immediately
removed during the procedure, resulting in corneal endothelial
decompensation after 3 weeks; the patient’s BCVA deteriorated from
20/60 to 20/200. The cornea regained transparency, and BCVA
improved to 20/60 after surgical removal of the implant. Ong et al.
(99) also reported a case of Ozurdex migration into the
subconjunctival space following injection. In this patient, prompt
removal of the implant prevented complications. Additionally,
intravitreal implants can migrate into the anterior chamber. Betsch
et al. (100) reviewed 32 cases of implants entering the anterior
chamber, all in patients with artificial intraocular lenses. Of these, 21
cases (65.6%) underwent removal of the implant, six cases (18.8%)
had the implant repositioned back into the vitreous cavity, and 12
(37.5%) eventually required corneal transplantation. Risk factors for
migration into the anterior chamber include vitrectomy, capsular bag
rupture, aphakia, and iridectomy. Implant migration into the lens is
a rare complication that can potentially accelerate cataract formation.
Biswas et al. (101) reported such a case, where the patient ultimately
underwent combined cataract surgery and vitrectomy. In case of
improper implantation technique, or if the ocular fluid resistance
decreases, the implant may enter the vitreous cavity too quickly,
causing iatrogenic retinal damage. Kim et al. (102) reported a case
where the implant penetrated the retina and choroid during insertion;
however, no complications were observed during a 12-month
follow-up.
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6 Conclusion

In this study, we have thoroughly summarized and discussed the
application of dexamethasone implants in uveitis treatment, along with
a statistical analysis of related complications. Ozurdex has shown efficacy
in various types of uveitis, providing precise anti-inflammatory effects
that help reduce adverse reactions associated with systemic
corticosteroids. It exhibits significant efficacy, particularly in treating
vitreous inflammation and macular edema caused by uveitis.
Additionally, Ozurdex usage can improve patient compliance and reduce
economic burden, offering a new option for patients with systemic
diseases, pregnant patients, and those intolerant to systemic drug side
effects. However, potential complications such as cataracts, glaucoma,
and implant displacement require careful attention during treatment;
infection risks should be cautiously excluded before implantation.

Author contributions

TZ: Conceptualization, Writing — original draft, Writing - review
& editing. ZL: Writing — review & editing. NL: Conceptualization,
Methodology, Supervision, Writing - review & editing.

Funding
The authors declare that no financial support was received for the

research, authorship, and/or publication of this article.

Acknowledgments

The author would like to express her sincere gratitude to the
following experts for their invaluable assistance: NL for providing
topic guidance and feedback, and ZL for providing valuable
suggestions on revisions. Their contributions are greatly appreciated.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

frontiersin.org


https://doi.org/10.3389/fmed.2024.1402396
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Zhang et al.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated

References

1. Jabs DA, Nussenblatt RB, Rosenbaum JT. Standardization of uveitis nomenclature
for reporting clinical data. Results of the first international workshop. Am J Ophthalmol.
(2005) 140:509-16. doi: 10.1016/j.aj0.2005.03.057

2. Durrani OM, Tehrani NN, Marr JE, Moradi P, Stavrou P, Murray PI. Degree,
duration, and causes of visual loss in uveitis. Br ] Ophthalmol. (2004) 88:1159-62. doi:
10.1136/bjo.2003.037226

3. Durrani OM, Meads CA, Murray PI. Uveitis: a potentially blinding disease.
Ophthalmologica. (2004) 218:223-36. doi: 10.1159/000078612

4. de Smet MD, Taylor SR, Bodaghi B, Miserocchi E, Murray PI, Pleyer U, et al.
Understanding uveitis: the impact of research on visual outcomes. Prog Retin Eye Res.
(2011) 30:452-70. doi: 10.1016/j.preteyeres.2011.06.005

5. Dugel PU, Bandello F, Loewenstein A. Dexamethasone intravitreal implant in the
treatment of diabetic macular edema. Clin Ophthalmol. (2015) 9:1321-35. doi: 10.2147/
OPTH.S79948

6. Guadarrama-Escobar OR, Valdés-Alvarez CA, Constantino-Gonzalez KS, Serrano-
Castafieda P, Pefia-Juarez MC, Morales-Florido MI, et al. Design and characterization
of ocular inserts loaded with dexamethasone for the treatment of inflammatory
ophthalmic disease. Pharmaceutics. (2024) 16:294. doi: 10.3390/pharmaceutics16020294

7. Whitcup SM, Cidlowski JA, Csaky KG, Ambati J. Pharmacology of corticosteroids
for diabetic macular edema. Invest Ophthalmol Vis Sci. (2018) 59:1-12. doi: 10.1167/
iovs.17-22259

8. Robinson MR, Whitcup SM. Pharmacologic and clinical profile of dexamethasone
intravitreal implant. Expert Rev Clin Pharmacol. (2012) 5:629-47. doi: 10.1586/ecp.12.55

9. Chang-Lin JE, Attar M, Acheampong AA, Robinson MR, Whitcup SM,
Kuppermann BD, et al. Pharmacokinetics and pharmacodynamics of a sustained-release
dexamethasone intravitreal implant. Invest Ophthalmol Vis Sci. (2011) 52:80-6. doi:
10.1167/iovs.10-5285

10. Chang-Lin JE, Burke JA, Peng Q, Lin T, Orilla WC, Ghosn CR, et al.
Pharmacokinetics of a sustained-release dexamethasone intravitreal implant in
vitrectomized and nonvitrectomized eyes. Invest Ophthalmol Vis Sci. (2011) 52:4605-9.
doi: 10.1167/i0vs.10-6387

11. Reibaldi M, Russo A, Zagari M, Toro M, de Grande V, Cifalino V, et al. Resolution
of persistent cystoid macular edema due to central retinal vein occlusion in a
Vitrectomized eye following intravitreal implant of dexamethasone 0.7 mg. Case Rep
Ophthalmol. (2012) 3:30-4. doi: 10.1159/000336273

12. Pelegrin L, de la Maza MS, Molins B, Rios J, Addn A. Long-term evaluation of
dexamethasone intravitreal implant in vitrectomized and non-vitrectomized eyes with
macular edema secondary to non-infectious uveitis. Eye. (2015) 29:943-50. doi: 10.1038/
eye.2015.73

13. Ghosn CR, Li Y, Orilla WC, Lin T, Wheeler L, Burke JA, et al. Treatment of
experimental anterior and intermediate uveitis by a dexamethasone intravitreal implant.
Invest Ophthalmol Vis Sci. (2011) 52:2917-23. doi: 10.1167/i0vs.10-5939

14. Souissi S, Allou V, Trucchi L, le Mer Y, Tadayoni R, Couturier A. Macular oedema
secondary to rhegmatogenous retinal detachment repair: risk factors for resistance to
first-line therapy and long-term response to dexamethasone intravitreal implant. Eye.
(2023) 38:1155-61. doi: 10.1038/s41433-023-02852-x

15. Zhao YM, Sun RS, Duan F, Wang FY, Li YJ, Qian XB, et al. Intravitreal slow-release
dexamethasone alleviates traumatic proliferative vitreoretinopathy by inhibiting
persistent inflammation and Miiller cell gliosis in rabbits. Int ] Ophthalmol. (2023)
16:22-32. doi: 10.18240/ij0.2023.01.04

16. Gagliano C, Toro MD, Avitabile T, Stella S, Uva M. Intravitreal steroids for the
prevention of PVR after surgery for retinal detachment. Curr Pharm Des. (2015)
21:4698-702. doi: 10.2174/1381612821666150909100212

17. Bonfiglio V, Reibaldi M, Macchi I, Fallico M, Pizzo C, Patane C, et al. Preoperative,
intraoperative and postoperative corticosteroid use as an adjunctive treatment for
Rhegmatogenous retinal detachment. J Clin Med. (2020) 9:1556. doi: 10.3390/
jcm9051556

18. Lowder C, Belfort R Jr, Lightman S, Foster CS, Robinson MR, Schiffman RM, et al.
Dexamethasone intravitreal implant for noninfectious intermediate or posterior uveitis.
Arch Ophthalmol. (2011) 129:545-53. doi: 10.1001/archophthalmol.2010.339

19. Zarranz-Ventura J, Carrefo E, Johnston RL, Mohammed Q, Ross AH, Barker C,
et al. Multicenter study of intravitreal dexamethasone implant in noninfectious uveitis:
indications, outcomes, and reinjection frequency. Am ] Ophthalmol. (2014)
158:1136-1145.e5. doi: 10.1016/j.aj0.2014.09.003

Frontiers in Medicine

10.3389/fmed.2024.1402396

organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

20. Zola M, Briamonte C, Lorenzi U, Machetta F, Grignolo F, Fea AM. Treatment of
refractory uveitic macular edema: results of a first and second implant of long-acting
intravitreal dexamethasone. Clin Ophthalmol. (2017) 11:1949-56. doi: 10.2147/OPTH.
S141153

21. Teja S, Sawatzky L, Wiens T, Maberley D, Ma P. Ozurdex for refractory macular
edema secondary to diabetes, vein occlusion, uveitis and pseudophakia. Can J
Ophthalmol. (2019) 54:540-7. doi: 10.1016/j.jcjo.2018.12.005

22.Breitbach M, Rack D, Dietzel M, Heinz C, Heiligenhaus A. Efficacy of a
dexamethasone implant for the treatment of refractory cystoid macular Oedema in non-
infectious uveitis. Klin  Monatsbl ~ Augenheilkd. (2016) 233:601-5. doi:
10.1055/s-0042-102058

23. Bodaghi B, Brézin AP, Weber M, Delcourt C, Kodjikian L, Provost A, et al. Real-life
efficacy, safety, and use of dexamethasone intravitreal implant in posterior segment
inflammation due to non-infectious uveitis (LOUVRE 2 study). Ophthalmol Ther. (2022)
11:1775-92. doi: 10.1007/s40123-022-00525-8

24. Alba-Linero C, Sala-Puigdollers A, Romero B, Lloreng V, Adan A, Zarranz-
Ventura J. Long-term intravitreal dexamethasone implant outcomes in uveitis. Ocul
Immunol Inflamm. (2020) 28:228-37. doi: 10.1080/09273948.2019.1578380

25. Elhamaky TR. Long-term efficacy of dexamethasone intravitreal implant in the
treatment of Vogt-Koyanagi-Harada disease relapsing posterior uveitis. Indian |
Ophthalmol. (2022) 70:2465-70. doi: 10.4103/ijo.IJO_260_22

26. Latronico ME, Rigante D, Caso F, Cantarini L, Costa L, Nieves-Martin L, et al.
Bilateral dexamethasone intravitreal implant in a young patient with Vogt-Koyanagi-
Harada disease and refractory uveitis. Clin Rheumatol. (2015) 34:1145-8. doi: 10.1007/
510067-014-2623-1

27. Chen PL, Chen SN. Efficacy of intravitreal dexamethasone implant in patients with
Vogt-Koyanagi-Harada disease and bilateral panuveitis: two case reports. Medicine.
(2021) 100:27394. doi: 10.1097/MD.0000000000027394

28. Reibaldi M, Russo A, Avitabile T, Uva MG, Franco L, Longo A, et al. Treatment of
persistent serous retinal detachment in Vogt-Koyanagi-Harada syndrome with
intravitreal bevacizumab during the systemic steroid treatment. Retina. (2014) 34:490-6.
doi: 10.1097/IAE.0b013e3182a0e446

29. Kneifel CE, Kohler AK, Altenburg A, Zouboulis CC, Krause L. Epidemiology of
ocular involvement in Adamantiades-Behgets disease. Ophthalmologe. (2012) 109:542-7.
doi: 10.1007/s00347-011-2503-x

30. Mesquida M, Molins B, Lloreng V, Herndndez MV, Espinosa G, Dick AD, et al.
Current and future treatments for Behget's uveitis: road to remission. Int Ophthalmol.
(2014) 34:365-81. doi: 10.1007/s10792-013-9788-5

31. Coskun E, Celemler P, Kimyon G, Oner V, Kisacik B, Erbagci I, et al. Intravitreal
dexamethasone implant for treatment of refractory Behget posterior uveitis: one-year
follow-up  results.  Ocul Immunol Inflamm. (2015) 23:437-43. doi:
10.3109/09273948.2015.1042167

32. Fabiani C, Emmi G, Lopalco G, Vannozzi L, Bacherini D, Guerriero S, et al.
Intravitreal dexamethasone implant as an adjunct weapon for severe and refractory
uveitis in Behget's disease. Isr Med Assoc J. (2017) 19:415-9.

33. Yalcinbayir O, Caliskan E, Ucan Gunduz G, Gelisken O, Kaderli B, Yucel AA.
Efficacy of dexamethasone implants in Uveitic macular edema in cases with Behget
disease. Ophthalmologica. (2019) 241:190-4. doi: 10.1159/000490674

34.Tao T, Yang S, He D, Li Z, Chen B, Zhu L, et al. Intravitreal dexamethasone
implants facilitate the management of refractory Behget's uveitis with vasculitis. Clin
Immunol. (2023) 251:109633. doi: 10.1016/j.clim.2023.109633

35. zur Bonsen LS, Pohlmann D, Riibsam A, Pleyer U. Findings and graduation of
sarcoidosis-related uveitis: a single-center study. Cells. (2021) 11:89. doi: 10.3390/
cells11010089

36. Myung JS, Aaker GD, Kiss S. Treatment of noninfectious posterior uveitis with
dexamethasone intravitreal implant. Clin Ophthalmol. (2010) 4:1423-6. doi: 10.2147/
OPTH.S15696

37.Kim M, Kim SA, Park W, Kim RY, Park YH. Intravitreal dexamethasone implant
for treatment of sarcoidosis-related uveitis. Adv Ther. (2019) 36:2137-46. doi: 10.1007/
$12325-019-00989-4

38. Heiligenhaus A, Heinz C, Edelsten C, Kotaniemi K, Minden K. Review for disease
of the year: epidemiology of juvenile idiopathic arthritis and its associated uveitis: the
probable risk factors. Ocul Immunol Inflamm. (2013) 21:180-91. doi: 10.3109/0927
3948.2013.791701

frontiersin.org


https://doi.org/10.3389/fmed.2024.1402396
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1016/j.ajo.2005.03.057
https://doi.org/10.1136/bjo.2003.037226
https://doi.org/10.1159/000078612
https://doi.org/10.1016/j.preteyeres.2011.06.005
https://doi.org/10.2147/OPTH.S79948
https://doi.org/10.2147/OPTH.S79948
https://doi.org/10.3390/pharmaceutics16020294
https://doi.org/10.1167/iovs.17-22259
https://doi.org/10.1167/iovs.17-22259
https://doi.org/10.1586/ecp.12.55
https://doi.org/10.1167/iovs.10-5285
https://doi.org/10.1167/iovs.10-6387
https://doi.org/10.1159/000336273
https://doi.org/10.1038/eye.2015.73
https://doi.org/10.1038/eye.2015.73
https://doi.org/10.1167/iovs.10-5939
https://doi.org/10.1038/s41433-023-02852-x
https://doi.org/10.18240/ijo.2023.01.04
https://doi.org/10.2174/1381612821666150909100212
https://doi.org/10.3390/jcm9051556
https://doi.org/10.3390/jcm9051556
https://doi.org/10.1001/archophthalmol.2010.339
https://doi.org/10.1016/j.ajo.2014.09.003
https://doi.org/10.2147/OPTH.S141153
https://doi.org/10.2147/OPTH.S141153
https://doi.org/10.1016/j.jcjo.2018.12.005
https://doi.org/10.1055/s-0042-102058
https://doi.org/10.1007/s40123-022-00525-8
https://doi.org/10.1080/09273948.2019.1578380
https://doi.org/10.4103/ijo.IJO_260_22
https://doi.org/10.1007/s10067-014-2623-1
https://doi.org/10.1007/s10067-014-2623-1
https://doi.org/10.1097/MD.0000000000027394
https://doi.org/10.1097/IAE.0b013e3182a0e446
https://doi.org/10.1007/s00347-011-2503-x
https://doi.org/10.1007/s10792-013-9788-5
https://doi.org/10.3109/09273948.2015.1042167
https://doi.org/10.1159/000490674
https://doi.org/10.1016/j.clim.2023.109633
https://doi.org/10.3390/cells11010089
https://doi.org/10.3390/cells11010089
https://doi.org/10.2147/OPTH.S15696
https://doi.org/10.2147/OPTH.S15696
https://doi.org/10.1007/s12325-019-00989-4
https://doi.org/10.1007/s12325-019-00989-4
https://doi.org/10.3109/09273948.2013.791701
https://doi.org/10.3109/09273948.2013.791701

Zhang et al.

39. Qian Y, Acharya NR. Juvenile idiopathic arthritis-associated uveitis. Curr Opin
Ophthalmol. (2010) 21:468-72. doi: 10.1097/ICU.0b013e32833eab83

40.Pichi F, Nucci P, Baynes K, Lowder CY, Srivastava SK. Sustained-release
dexamethasone intravitreal implant in juvenile idiopathic arthritis-related uveitis. Int
Ophthalmol. (2017) 37:221-8. doi: 10.1007/s10792-016-0265-9

41.Jinagal J, Gupta G, Agarwal A, Aggarwal K, Akella M, Gupta V, et al. Safety and
efficacy of dexamethasone implant along with phacoemulsification and intraocular lens
implantation in children with juvenile idiopathic arthritis associated uveitis. Indian |
Ophthalmol. (2019) 67:69-74. doi: 10.4103/ijo.IJO_713_18

42. Miserocchi E, Berchicci L, Iuliano L, Modorati G, Bandello F. Dexamethasone
intravitreal implant in serpiginous choroiditis. Br ] Ophthalmol. (2017) 101:327-32. doi:
10.1136/bjophthalmol-2015-307820

43. Walsh ], Reddy AK. Intravitreal dexamethasone implantation for birdshot
CHORIORETINOPATHY. Retin Cases Brief Rep. (2017) 11:51-5. doi: 10.1097/
ICB.0000000000000287

44. Bajwa A, Peck T, Reddy AK, Netland PA, Shildkrot Y. Dexamethasone implantation
in birdshot chorioretinopathy—long-term outcome. Int Med Case Rep J. (2018)
11:349-58. doi: 10.2147/IMCR].S164206

45. Barnes AC, Lowder CY, Bessette AP, Baynes K, Srivastava SK. Treatment of acute
zonal occult outer retinopathy with intravitreal steroids. Ophthalmic Surg Lasers Imaging
Retina. (2018) 49:504-9. doi: 10.3928/23258160-20180628-06

46. Mora-Cantallops A, Pérez MD, Revenga M, Gonzélez-Lopez J]. Ellipsoid layer
restoration after Ozurdex(®) treatment in a patient with acute posterior multifocal
placoid pigment epitheliopathy. Eur ] Ophthalmol. (2021) 31:NP49-53. doi:
10.1177/1120672119883598

47. Agarwal A, Handa S, Aggarwal K, Sharma M, Singh R, Sharma A, et al. The role
of dexamethasone implant in the Management of Tubercular Uveitis. Ocul Immunol
Inflamm. (2018) 26:884-92. doi: 10.1080/09273948.2017.1400074

48. Gupta V, Gupta A, Rao NA. Intraocular tuberculosis--an update. Surv Ophthalmol.
(2007) 52:561-87. doi: 10.1016/j.survophthal.2007.08.015

49. Fonollosa A, Valsero S, Artaraz ], Ruiz-Arruza 1. Dexamethasone intravitreal
implants in the management of tubercular multifocal serpiginoid choroiditis. J
Ophthalmic Inflamm Infect. (2016) 6:31. doi: 10.1186/512348-016-0101-4

50. Bansal R, Gupta A, Gupta V, Dogra MR, Bambery P, Arora SK. Role of anti-
tubercular therapy in uveitis with latent/manifest tuberculosis. Am J Ophthalmol. (2008)
146:772-779.€2. doi: 10.1016/j.2j0.2008.06.011

51. Gupta V, Bansal R, Gupta A. Continuous progression of tubercular serpiginous-
like choroiditis after initiating antituberculosis treatment. Am J Ophthalmol. (2011)
152:857-863.¢2. doi: 10.1016/j.2j0.2011.05.004

52. Psilas K, Aspiotis M, Petroutsos G, Kalogeropoulos C, Constantopoulos S.
Antituberculosis therapy in the treatment of peripheral uveitis. Ann Ophthalmol. (1991)
23:254-8.

53. Hasanreisoglu M, Gulpinar Ikiz G, Aktas Z, Ozdek S. Intravitreal dexamethasone
implant as an option for anti-inflammatory therapy of tuberculosis uveitis. Int
Ophthalmol. (2019) 39:485-90. doi: 10.1007/s10792-018-0831-4

54.Baharani A, Reddy PRR, Patil PM. The efficacy and safety of intravitreal
dexamethasone implant as anti-inflammatory monotherapy in the Management of
Tuberculosis-associated Intermediate Uveitis. Ocul Immunol Inflamm. (2021)
31:1594-602. doi: 10.1080/09273948.2021.1986544

55. Fu L, Wang C, Cheng Y. Clinical features of acute retinal necrosis syndrome. Chin
] Gerontol. (2018) 38:4991-3.

56. Wong RW, Jumper JM, McDonald HR, Johnson RN, Fu A, Lujan BJ, et al.
Emerging concepts in the management of acute retinal necrosis. Br ] Ophthalmol. (2013)
97:545-52. doi: 10.1136/bjophthalmol-2012-301983

57. Majumder PD, Biswas ], Ambreen A, Amin R, Pannu ZR, Bedda AM. Intravitreal
dexamethasone implant for the treatment of cystoid macular oedema associated with
acute retinal necrosis. J Ophthalmic Inflamm Infect. (2016) 6:49. doi: 10.1186/
512348-016-0116-x

58. Sorland R@, Erichsen AK, Jonsdottir TE, Bromnes MN, Lauritzen PM, Eidet JR.
Successful treatment with repeated dexamethasone implant injections for recurrent
macular edema after acute retinal necrosis. ] Ophthalmic Inflamm Infect. (2022) 12:33.
doi: 10.1186/512348-022-00310-5

59.Hu H, Wang S. Efficacy of minimally invasive vitrectomy combined with
dexamethasone intravitreal implant in the treatment of acute retinal necrosis syndrome.
] Nanchang Univ. (2022) 62:42-46+52.

60. Sun L, Huang L, Li S, Lu J, Zheng S, Ding X. Safety and effectiveness of intravitreal
dexamethasone implant in patients with ocular toxocariasis. Br ] Ophthalmol. (2023)
108:238-43. doi: 10.1136/bjo-2022-322244

61. Woodhall D, Starr MC, Montgomery SP, Jones JL, Lum F, Read RW, et al. Ocular
toxocariasis: epidemiologic, anatomic, and therapeutic variations based on a survey of
ophthalmic subspecialists. Ophthalmology. (2012) 119:1211-7. doi: 10.1016/j.
ophtha.2011.12.013

62. Stewart JM, Cubillan LD, Cunningham ET. Prevalence, clinical features, and causes
of vision loss among patients with ocular toxocariasis. Retina. (2005) 25:1005-13. doi:
10.1097/00006982-200512000-00009

Frontiers in Medicine

10.3389/fmed.2024.1402396

63. Cai Y, Yang Y, Zhong X. A case report of intravitreal dexamethasone implant with
exudative retinal detachment for ocular Toxocariasis treatment. Korean ] Parasitol.
(2022) 60:133-7. doi: 10.3347/kjp.2022.60.2.133

64. Zhang X, Hou X, Zhang Y, Liu ], Zhang Z. Case report: ultrasound biomicroscopy
as a guide for the selection of injection sites for dexamethasone intravitreal implant
(Ozurdex) for peripheral granulomatous ocular toxocariasis in children. Front Med.
(2023) 10:1176585. doi: 10.3389/fmed.2023.1176585

65.LiuJ, Li S, Deng G, Li L, Ma ], Yuan M, et al. Clinical observation of vitrectomy
combined with dexamethasone sustained release in vitreous cavity implantation for the
treatment of children with oculotoxocariasis. Chin ] Fundus Dis. (2022) 38:562-7.

66. Soheilian M, Ramezani A, Azimzadeh A, Sadoughi MM, Dehghan MH,
Shahghadami R, et al. Randomized trial of intravitreal clindamycin and dexamethasone
versus pyrimethamine, sulfadiazine, and prednisolone in treatment of ocular
toxoplasmosis. Ophthalmology. (2011) 118:134-41. doi: 10.1016/j.ophtha.2010.04.020

67. Chang TS, Aylward GW, Davis JL, Mieler WE, Oliver GL, Maberley AL, et al.
Idiopathic retinal vasculitis, aneurysms, and neuro-retinitis. Retinal Vasculitis study.
Ophthalmology. (1995) 102:1089-97. doi: 10.1016/s0161-6420(95)30907-4

68. Samuel MA, Equi RA, Chang TS, Mieler W, Jampol LM, Hay D, et al. Idiopathic
retinitis, vasculitis, aneurysms, and neuroretinitis (IRVAN): new observations and a
proposed staging system. Ophthalmology. (2007) 114:1526-1529.el. doi: 10.1016/j.
ophtha.2006.11.014

69. Empeslidis T, Banerjee S, Vardarinos A, Konstas AGP. Dexamethasone intravitreal
implant for idiopathic retinal vasculitis, aneurysms, and neuroretinitis. Eur J
Ophthalmol. (2013) 23:757-60. doi: 10.5301/€j0.5000301

70. Saatci AO, Ayhan Z, Takes O, Yaman A, Soylev Bajin FM. Single bilateral
dexamethasone implant in addition to Panretinal photocoagulation and Oral
azathioprine treatment in IRVAN syndrome. Case Rep Ophthalmol. (2015) 6:56-62. doi:
10.1159/000375481

71. Mahajan VB, Gehrs KM, Goldstein DA, Fischer DH, Lopez JS, Folk JC.
Management of sympathetic ophthalmia with the fluocinolone acetonide implant.
Ophthalmology. (2009) 116:552-557.el. doi: 10.1016/j.0phtha.2008.10.024

72.Ripa M, Panos GD, Rejdak R, Empeslidis T, Toro MD, Costagliola C, et al.
Sympathetic Ophthalmia after vitreoretinal surgery without antecedent history of
trauma: a systematic review and Meta-analysis. J Clin Med. (2023) 12:2316. doi: 10.3390/
jem12062316

73. Damico FM, Kiss S, Young LH. Sympathetic ophthalmia. Semin Ophthalmol.
(2005) 20:191-7. doi: 10.1080/08820530500232100

74. Mansour AM. Dexamethasone implant as sole therapy in sympathetic Ophthalmia.
Case Rep Ophthalmol. (2018) 9:257-63. doi: 10.1159/000488850

75. Arevalo JE Garcia RA, al-Dhibi HA, Sanchez JG, Suarez-Tata L. Update on
sympathetic ophthalmia. Middle East Afr ] Ophthalmol. (2012) 19:13-21. doi:
10.4103/0974-9233.92111

76. Horgan N, Shields CL, Mashayekhi A, Shields JA. Classification and treatment of
radiation maculopathy. Curr Opin Ophthalmol. (2010) 21:233-8. doi: 10.1097/
ICU.0b013e3283386687

77.Singh AD, Pabon S, Aronow ME. Management of radiation maculopathy.
Ophthalmic Res. (2012) 48:26-31. doi: 10.1159/000339844

78. Toro MD, Gozzo L, Tracia L, Ciccitt M, Drago E Bucolo C, et al. New therapeutic
perspectives in the treatment of uveal melanoma: a systematic review. Biomedicines.
(2021) 9:1311. doi: 10.3390/biomedicines9101311

79. Yousef YA, Sid Ahmed IM, Kanj Ahmad D, Mohammad M, Makahleh H, AlJabari
R, et al. Optic disc swelling in Cancer patients: etiology and implications. J Clin Med.
(2023) 12:7140. doi: 10.3390/jcm12227140

80. Caminal JM, Flores-Moreno I, Arias L, Gutiérrez C, Piulats JM, Catala J, et al.
Intravitreal dexamethasone implant for radiation maculopathy secondary to plaque
BRACHYTHERAPY in choroidal melanoma. Retina. (2015) 35:1890-7. doi: 10.1097/
TAE.0000000000000537

81. Baillif S, Maschi C, Gastaud P, Caujolle JP. Intravitreal dexamethasone 0.7-mg
implant for radiation macular edema after proton beam therapy for choroidal melanoma.
Retina. (2013) 33:1784-90. doi: 10.1097/IAE.0b013e31829234fa

82. Bui KM, Chow CC, Mieler WE. Treatment of recalcitrant radiation maculopathy
using intravitreal dexamethasone (Ozurdex) implant. Retin Cases Brief Rep. (2014)
8:167-70. doi: 10.1097/ICB.0000000000000032

83. Stringa F, Marzi F, Gianni L, Imparato M, Bianchi A, Bianchi PE. Long-term
follow-up of anatomical and functional macular changes after a single intravitreal
implant of dexamethasone 0.7 mg for radiation macular edema secondary to proton
beam therapy for choroidal melanoma. Int Med Case Rep J. (2016) 9:377-83. doi:
10.2147/IMCRJ.S118345

84. Malclés A, Nguyen AM, Mathis T, Grange JD, Kodjikian L. Intravitreal
dexamethasone implant (Ozurdex®) for exudative retinal detachment after proton beam
therapy for choroidal melanoma. Eur ] Ophthalmol. (2017) 27:596-600. doi: 10.5301/
€j0.5000940

85. Russo A, Avitabile T, Uva M, Faro S, Franco L, Sanfilippo M, et al. Radiation
macular edema after Ru-106 plaque Brachytherapy for choroidal melanoma resolved by
an intravitreal dexamethasone 0.7-mg implant. Case Rep Ophthalmol. (2012) 3:71-6.
doi: 10.1159/000337144

frontiersin.org


https://doi.org/10.3389/fmed.2024.1402396
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1097/ICU.0b013e32833eab83
https://doi.org/10.1007/s10792-016-0265-9
https://doi.org/10.4103/ijo.IJO_713_18
https://doi.org/10.1136/bjophthalmol-2015-307820
https://doi.org/10.1097/ICB.0000000000000287
https://doi.org/10.1097/ICB.0000000000000287
https://doi.org/10.2147/IMCRJ.S164206
https://doi.org/10.3928/23258160-20180628-06
https://doi.org/10.1177/1120672119883598
https://doi.org/10.1080/09273948.2017.1400074
https://doi.org/10.1016/j.survophthal.2007.08.015
https://doi.org/10.1186/s12348-016-0101-4
https://doi.org/10.1016/j.ajo.2008.06.011
https://doi.org/10.1016/j.ajo.2011.05.004
https://doi.org/10.1007/s10792-018-0831-4
https://doi.org/10.1080/09273948.2021.1986544
https://doi.org/10.1136/bjophthalmol-2012-301983
https://doi.org/10.1186/s12348-016-0116-x
https://doi.org/10.1186/s12348-016-0116-x
https://doi.org/10.1186/s12348-022-00310-5
https://doi.org/10.1136/bjo-2022-322244
https://doi.org/10.1016/j.ophtha.2011.12.013
https://doi.org/10.1016/j.ophtha.2011.12.013
https://doi.org/10.1097/00006982-200512000-00009
https://doi.org/10.3347/kjp.2022.60.2.133
https://doi.org/10.3389/fmed.2023.1176585
https://doi.org/10.1016/j.ophtha.2010.04.020
https://doi.org/10.1016/s0161-6420(95)30907-4
https://doi.org/10.1016/j.ophtha.2006.11.014
https://doi.org/10.1016/j.ophtha.2006.11.014
https://doi.org/10.5301/ejo.5000301
https://doi.org/10.1159/000375481
https://doi.org/10.1016/j.ophtha.2008.10.024
https://doi.org/10.3390/jcm12062316
https://doi.org/10.3390/jcm12062316
https://doi.org/10.1080/08820530500232100
https://doi.org/10.1159/000488850
https://doi.org/10.4103/0974-9233.92111
https://doi.org/10.1097/ICU.0b013e3283386687
https://doi.org/10.1097/ICU.0b013e3283386687
https://doi.org/10.1159/000339844
https://doi.org/10.3390/biomedicines9101311
https://doi.org/10.3390/jcm12227140
https://doi.org/10.1097/IAE.0000000000000537
https://doi.org/10.1097/IAE.0000000000000537
https://doi.org/10.1097/IAE.0b013e31829234fa
https://doi.org/10.1097/ICB.0000000000000032
https://doi.org/10.2147/IMCRJ.S118345
https://doi.org/10.5301/ejo.5000940
https://doi.org/10.5301/ejo.5000940
https://doi.org/10.1159/000337144

Zhang et al.

86. Rajesh B, Zarranz-Ventura J, Fung AT, Busch C, Sahoo NK, Rodriguez-Valdes PJ,
et al. Safety of 6000 intravitreal dexamethasone implants. Br ] Ophthalmol. (2020)
104:39-46. doi: 10.1136/bjophthalmol-2019-313991

87.Nagpal M, Mehrotra N, Juneja R, Jain H. Dexamethasone implant (0.7 mg) in
Indian patients with macular edema: real-life scenario. Taiwan ] Ophthalmol. (2018)
8:141-8. doi: 10.4103/tjo.tjo_62_17

88. Ratra D, Barh A, Banerjee M, Ratra V, Biswas J. Safety and efficacy of intravitreal
dexamethasone implant for refractory Uveitic macular edema in adults and children.
Ocul Immunol Inflamm. (2018) 26:1034-40. doi: 10.1080/09273948.2018.1424342

89. Palla S, Biswas ], Nagesha CK. Efficacy of Ozurdex implant in treatment of
noninfectious intermediate uveitis. Indian ] Ophthalmol. (2015) 63:767-70. doi:
10.4103/0301-4738.171505

90. Tomkins-Netzer O, Taylor SR, Bar A, Lula A, Yaganti S, Talat L, et al. Treatment with
repeat dexamethasone implants results in long-term disease control in eyes with
noninfectious uveitis. Ophthalmology. (2014) 121:1649-54. doi: 10.1016/j.0phtha.2014.02.003

91. Kiddee W, Trope GE, Sheng L, Beltran-Agullo L, Smith M, Strungaru MH, et al.
Intraocular pressure monitoring post intravitreal steroids: a systematic review. Surv
Ophthalmol. (2013) 58:291-310. doi: 10.1016/j.survophthal.2012.08.003

92. Zarranz-Ventura J, Sala-Puigdollers A, Velazquez-Villoria D, Figueras-Roca M,
Copete S, Distefano L, et al. Long-term probability of intraocular pressure elevation with
the intravitreal dexamethasone implant in the real-world. PLoS One. (2019) 14:€0209997.
doi: 10.1371/journal.pone.0209997

93. Malclés A, Dot C, Voirin N, Vié AL, Agard E, Bellocq D, et al. Safety of Intravitreal
Dexamethasone Implant (Ozurdex): The Safodex study. Incidence and risk factors of
ocular hypertension. Retina. (2017) 37:1352-9. doi: 10.1097/IAE.0000000000001369

94. Nobre-Cardoso ], Champion E, Darugar A, Fel A, Lehoang P, Bodaghi B.
Treatment of non-infectious Uveitic macular edema with the intravitreal dexamethasone
implant. Ocul Immunol Inflamm. (2017) 25:447-54. doi: 10.3109/09273948.2015.1132738

Frontiers in Medicine

10

10.3389/fmed.2024.1402396

95. Samuelson AG, Nahar A, Patel SN, Mahmoudzadeh R, Salabati M, Yu-Chuan Kang
E, et al. Clinical outcomes of patients with ENDOPHTHALMITIS after dexamethasone
intravitreal implant. Retina. (2022) 42:1915-20. doi: 10.1097/IAE.0000000000003546

96. Stem MS, Todorich B, Yonekawa Y, Capone A, Williams GA, Ruby AJ. Incidence
and visual outcomes of culture-proven Endophthalmitis following dexamethasone
intravitreal implant. JAMA Ophthalmol. (2017) 135:379-82. doi: 10.1001/
jamaophthalmol.2016.5883

97. Pancholy M, Storey PP, Wood EH, Chaudhary V, Obeid A, Marlow E, et al.
Incidence and visual outcomes of Endophthalmitis after intravitreal injection of
dexamethasone implant vs Ranibizumab. ] Vitreoretin Dis. (2022) 6:358-66. doi:
10.1177/24741264221109376

98. Fenolland JR, Sigaux M, Giraud JM. Inadvertent subconjunctival injection of a
dexamethasone implant. JAMA Ophthalmol. (2017) 135:e170106. doi: 10.1001/
jamaophthalmol.2017.0106

99. Ong J, Davidoss NH, Bhosale A, Balaratnasingam C. Spontaneous extrusion of a
dexamethasone intravitreal implant (Ozurdex). BM] Case Rep. (2020) 13:102. doi:
10.1136/bcr-2020-235102

100. Betsch DM, Gupta RR. Management and complications of dexamethasone
intravitreal implant migration into the anterior chamber. J Vitreoretin Dis. (2022)
6:432-6. doi: 10.1177/24741264221138166

101. Biswas P, Nandi K, Batra S, Ginodia A, Biswas P. Pars plana vitrectomy and re-
directing a dexamethasone implant into vitreous cavity following misdirected entry into
the crystalline lens. Indian ] Ophthalmol. (2018) 66:1033-6. doi: 10.4103/ijo.
1JO_1179_17

102. Kim HM, Woo SJ. Peripapillary retinal and choroidal penetration of a
dexamethasone intravitreal implant. JAMA Ophthalmol. (2021) 139:e211717. doi:
10.1001/jamaophthalmol.2021.1717

frontiersin.org


https://doi.org/10.3389/fmed.2024.1402396
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1136/bjophthalmol-2019-313991
https://doi.org/10.4103/tjo.tjo_62_17
https://doi.org/10.1080/09273948.2018.1424342
https://doi.org/10.4103/0301-4738.171505
https://doi.org/10.1016/j.ophtha.2014.02.003
https://doi.org/10.1016/j.survophthal.2012.08.003
https://doi.org/10.1371/journal.pone.0209997
https://doi.org/10.1097/IAE.0000000000001369
https://doi.org/10.3109/09273948.2015.1132738
https://doi.org/10.1097/IAE.0000000000003546
https://doi.org/10.1001/jamaophthalmol.2016.5883
https://doi.org/10.1001/jamaophthalmol.2016.5883
https://doi.org/10.1177/24741264221109376
https://doi.org/10.1001/jamaophthalmol.2017.0106
https://doi.org/10.1001/jamaophthalmol.2017.0106
https://doi.org/10.1136/bcr-2020-235102
https://doi.org/10.1177/24741264221138166
https://doi.org/10.4103/ijo.IJO_1179_17
https://doi.org/10.4103/ijo.IJO_1179_17
https://doi.org/10.1001/jamaophthalmol.2021.1717

	The application of dexamethasone implants in uveitis treatment
	1 Introduction
	2 Research methods
	3 Clinical trials of dexamethasone implants in uveitis treatment
	4 The application of dexamethasone implant in various forms of uveitis
	4.1 Vogt-Koyanagi-Harada
	4.2 Behcet’s disease
	4.3 Sarcoidosis
	4.4 Juvenile idiopathic arthritis
	4.5 White dot syndromes
	4.6 Ocular tuberculosis
	4.7 Acute retinal necrosis syndrome
	4.8 Ocular toxocariasis
	4.9 IRVAN syndrome
	4.10 Sympathetic ophthalmia
	4.11 Radiation maculopathy

	5 Complications
	5.1 Cataract
	5.2 Elevated IOP
	5.3 Endophthalmitis
	5.4 Abnormal implant location

	6 Conclusion
	Author contributions

	References

