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ABSTRACT
When a patient presents with ocular inflammation, the hallmark of uveitis, the ophthalmologist is faced with a series of decisions. The first and
most critical challenge is to determine whether the condition is infectious or noninfectious, as that will indicate which treatment pathway is to
be followed. Once a patient has been diagnosed with noninfectious posterior uveitis, practitioners can choose between local and systemic
treatments. If local therapy is selected, treatment may be topical or intravitreal: in either case, new medical options are available. Because of the
complex nature of the condition and individual patient, it may be advisable in the course of either diagnosis or treatment for the ophthalmologist
to consult the patient’s internist or, in some cases, rheumatologist. While effective management of uveitis presents challenges, today’s treatment
options are safer, more efficacious, and more streamlined than in the past and offer the promise of enduring remissions from symptoms.

INTRODUCTION
Uveitis is a group of inflammatory diseases
that can lead to severe vision loss if left
untreated. The incidence of uveitis is estimated
at between 17 and 52 cases per 100,000 per
year, with a prevalence of 38 to 714 cases per
100,000.1 Uveitis may originate from diseases
occurring locally in the eye or as an extension
of systemic inflammatory disease; 24% to
55% of cases are considered idiopathic.
Uveitis can involve inflammation not only of the
uvea but also the lens, retina, optic nerve, and
vitreous. Additionally, uveitis can be infectious
or noninfectious, acute or chronic, and can
affect the posterior segment, anterior segment,
or both. Symptoms, which may include blurred
vision, floaters, eye pain, redness, and light
sensitivity, vary according to the type and
site of inflammation.2 Early and appropriate
treatment of uveitis is critical: when incompletely
treated, uveitis’ characteristic recurrent
inflammation impairs patients’ functioning and
quality of life and can lead to vision loss.3
Because uveitis can arise from any one of
multiple causes and can vary in terms of the
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type and extent of tissue involvement,4 it often
presents as a diagnostic and therapeutic
challenge. Inflammatory, infectious, and
cancerous diseases of the eye often present
with similar ocular and neurological features.
Diagnosis and treatment of complex,
chronic, or refractory cases, therefore, often
require knowledge that crosses between
internal medicine, infectious diseases,
rheumatology, and immunology.5 Posterior
uveitis, in particular, is usually treated by retinal
specialists, who are familiar with treatments
and procedures for the posterior segment.
Because of the multifaceted nature of uveitis
diagnosis and treatment, practitioners caring for
patients with uveitis face a series of challenges:
arriving at an accurate diagnosis, treating the
acute phase of the disease, and preventing
symptom recurrence. As a result, educating
practitioners on the treatment and diagnosis
of uveitis is critical. This article will provide
guidance for negotiating the noninfectious
posterior uveitis pathway and discuss important
technological advances that have been
made in posterior segment drug delivery.
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DIAGNOSTIC CHALLENGES
Diagnosis is the first step in treating patients
with uveitis. Practitioners undertake a
series of steps and tests to determine if a
patient has uveitis and, if so, which type.

Classifying uveitis
Uveitis is classified in two ways, anatomic
and etiologic. Anatomic classification
is the purview of the ophthalmologist,
whereas etiologic classification may involve
teamwork with other medical specialists.
Anatomic classification: Ophthalmologists
conduct clinical examinations to classify potential
uveitis cases based on which tissues show
inflammation. When inflammation appears in
the front of the eye, the condition is classified
as anterior uveitis, which is also known as iritis.
Inflammation in the back of the eye indicates
posterior uveitis; if inflammation occurs
throughout the eye, it is diagnosed as panuveitis.6
To rule out panuveitis, the examining physician
must ensure that observed anterior uveitis does
not have a posterior component and vice versa.
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When uveitis occurs in the posterior segment,
it commonly involves the retina and choroid. In
the United States, posterior uveitis is the third
most common form of uveitis after anterior and
panuveitis, respectively. In patients ≥ 65 years of
age, however, posterior uveitis is more prevalent
than other forms of nonanterior inflammation,
comprising 53% of nonanterior cases.
According to the Standardization of Uveitis
Nomenclature (SUN) classification, posterior
uveitis includes focal, multifocal or diffuse
choroiditis, chorioretinitis, retinochoroiditis,
retinitis, and neuroretinitis.6 Compared with
anterior uveitis, posterior uveitis carries a greater
morbidity and poorer prognosis.7 Visionthreatening complications in patients with
noninfectious posterior uveitis include macular
edema, cataract, glaucoma, vitreous debris, and
retinopathy. Macular edema, which was reported
in 8.3% of patients with noninfectious uveitis
in a retrospective analysis of 334 patients from
the Ocular Autoimmune Systemic Inflammatory
Infectious Study (OASIS), is the most frequently
encountered structural complication of uveitis
that results in central visual impairment,
followed by epiretinal membrane and
glaucoma (6.3% and 4.2%, respectively).8
Etiologic classification: The origin of a patient’s
uveitis determines how it is best treated, and
uveitis can stem from infectious or noninfectious
causes. Because infectious and noninfectious
uveitis can share many common clinical
symptoms and signs, etiological diagnosis
is challenging. It is only when an infectious
etiology is ruled out that the practitioner’s
focus can move to treating inflammatory
rather than infective mechanisms.
Clinical Examination:9 One of the most critical
steps in properly diagnosing and treating
uveitis is the clinical examination. Clinical
symptoms of anterior uveitis are a red, painful eye
accompanied by anterior chamber cell and flare,
posterior synechiae, and keratic precipitates.
Posterior uveitis causes worsened vision and
visual field changes, chorioretinal lesions, retinal
whitening, and vascular sheathing. Inflammation
in the vitreous may impede visualization of the
posterior segment, in which case a PCR assay on
an anterior chamber specimen may be required.10
Inflammation in the posterior segment may
involve adjacent structures such as the
retina, vitreous, optic nerve head, or retinal
vessels, along with choroidal inflammation.11
The examining physician may, therefore, find
it helpful to keep the following questions in
mind throughout the investigative process:
Is this inflammation choroiditis, retinitis, or
retinochoroiditis? Are the optic nerve head or
the retinal vessels involved? Do the clinical
features suggest any known infective or noninfective entity? Are there associated anterior
segment inflammation, vitritis, or complications?
Is the condition associated with other systemic
features? Is it recurrent? If so, how has it
responded to previous therapy? Finally, is it
associated with an immunocompromised state?11
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an infectious condition. Ophthalmologists
should ask about any prior inflammatory
events or infections in the eye, such as herpes
or varicella, as well as any known infectious
diseases, such as tuberculosis or Lyme disease.
Practitioners should ask about high-risk
sexual behavior, which could put the patient at
risk for syphilis or human immunodeficiency
virus. Additionally, exposure to pets or other
animals might suggest toxoplasmosis or
toxocaraiasis. In a 2015 study by Bajwa et al,
toxoplasmosis was the most common cause
of posterior uveitis.12 Practitioners should ask
about recent illnesses or hospitalizations. Lyme
disease, syphilis, tuberculosis, and sarcoidosis
all have significant systemic ramifications
that can contribute to uveitis. In adolescents
and adult patients, it is very important to
exclude syphilis. 3 The patient’s internist may
be able to provide important background
information that will help in the diagnosis.
Age range: Underlying conditions affecting
uveitis etiologies or severity may appear more or
less commonly depending on patient age. For
instance, younger patients are more likely to have
juvenile rheumatoid arthritis, Behçet’s disease, or
ankylosing spondylitis, whereas in older patients,
it is important to rule out lymphoma or syphilis.14
Laboratory tests: Additionally, ophthalmologists
can order a battery of laboratory tests to
determine whether uveitis is caused by bacteria,
virus, fungus, or another source. A thorough
workup for uveitis would include a complete
blood count as well as sedimentation rate. Other
blood tests might include rheumatoid factor,
antinuclear antibody to rule out rheumatoid
arthritis, and angiotensin-converting enzyme
for sarcoidosis.14 In younger patients with back
pain, it would be helpful to test for HLA-B27
or a simple lumbo-sacral Xray to rule out
ankylosing spondylitis. Brewerton ref If the
patient has cats or dogs or has been exposed
to other animals, the practitioner should test
for toxoplasmosis or toxocaraiasis. A skin test,
blood interferon-gamma release assay, or
chest X-ray should be conducted to rule out
tuberculosis.14 Additionally, imaging techniques
such as fundus fluorescein angiography
(FFA), indocyanine green angiography (ICG),
ultrasonography (USG), and optical coherence
tomography (OCT) may be used to shed light on
the presence or nature of infection in the eye.11
Idiopathic uveitis: As has been noted, up to half
of uveitis cases will, after careful workup, be
classified as idiopathic. However, it has been
suggested that some “idiopathic” cases may
reflect incomplete patient medical history or
imperfect laboratory testing and may actually be
uveitis secondary to sarcoidosis, tubulointerstitial
nephritis, or ankylosing spondylitis.21,22

TREATMENT CHALLENGES
The first goal of treatment is to suppress
the inflammation and improve the patient’s
symptoms quickly. The second goal
is to prevent recurrences and thereby
prevent the damage to optical tissues that
can lead to permanent vision loss.
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Local or systemic treatment: In deciding
whether to use local or systemic treatment, it
is important to consider whether the uveitis
is unilateral, bilateral, or unilateral alternating.
In unilateral alternating disease, either eye
may be affected by an attack, but only one
eye is affected at a time, and the attacks
are recurrent in nature. Local treatment is
more likely to be used in unilateral uveitis.
Topical steroids are typically the initial treatment
for noninfectious uveitis. Topical steroids have
the advantage of being relatively benign and easy
to discontinue. They also don’t penetrate very
far past the anterior chamber, which means that
they will not make an infectious disease worse.
Because of their limited penetration, however,
steroids have less efficacy in the posterior
segment than other options, such as injections.
For that reason, patients with noninfectious,
locally-treated posterior segment uveitis are
likely to be started on intravitreal steroids,
most often in the form of the dexamethasone
intravitreal implant, due to its proven efficacy and
safety.15 The dexamethasone intravitreal implant
is effective at high doses, but it has a short
duration of efficacy. It peaks within two weeks of
initiation, and the benefits last approximately 4
months. Like other steroids, the dexamethasone
intravitreal implant can raise IOP, but the
elevations do not appear to be cumulative.16
In cases where the uveitis is unilateral and
patients continue to have recurrent flare-ups
after initial therapy with an intravitreal steroid,
the fluocinolone actetonide (FAc) intravitreal
implant is often effective as maintenance
therapy. Many practitioners will choose to
start their patients with noninfectious uveitis
on the dexamethasone intravitreal implant,
and then, once the inflammation is controlled
and any macular edema has resolved, they
convert them to the FAc intravitreal implant,
which is long-acting, even at low doses.17
Systemic treatment options include systemic
corticosteroids, biologics such as adalimumab
and infliximab, or an immunosuppressive
agent such as methotrexate. Patients with
bilateral symptoms may be prescribed systemic
corticosteroids when topical corticosteroids
are insufficient, or when the patient has a
systemic disease that also requires therapy.
Systemic therapy for noninfectious uveitis is
highly effective but also has a significant side
effect profile. Practitioners prescribing systemic
therapy may wish to consult a rheumatologist,
as these specialists have experience in dealing
with the side effect profile of these drugs.14
Because every patient is different, the systemic
therapies need to be tailored to the patient’s
circumstances and based on the etiology
of their disease. Some patients may not be
candidates for systemic therapy because they
have contraindications to it, such as pregnancy,
where the potential for drug teratogenicity must
be taken into consideration; other patients
may simply prefer local treatment. Additional
considerations common with systemic therapies
for uveitis are insurance coverage and cost.

Concerns with local treatments: With local
therapies, the two most significant concerns are
intraocular pressure (IOP) elevation and cataract.
A study investigating the frequency and degree
of ocular hypertension associated with sequential
injections of the dexamethasone intravitreal
implant found that the frequency of mild (≥ 23
mmHg) and moderate (≥ 25 mmHg) ocular
hypertension increases with repeated injections,
but the frequency of severe ocular hypertension
(≥ 30 mmHg) remains comparable regardless
of the frequency of injections. Therefore, if a
patient does not have an IOP spike of above
30 mmHg after a single implant, it is unlikely
that subsequent implants would cause such an
IOP spike.20 Despite the therapeutic benefits
of the dexamethasone implant, temporary IOP
spikes have been described in 27% to 32%
of patients.16 The significance of these spikes
in terms of long-term visual damage was
assessed in a retrospective review of 306 charts
of patients who received the dexamethasone
implant for a variety of diagnoses, including
posterior uveitis. Eligible patients were
divided into cross-sectional and prospective
groups depending on the following criteria:
• Cross sectional: IOP spikes ≥ 22 mm
Hg up to 16 weeks post-implant and
OCT retinal nerve fiber layer (RNFL)
imaging of both eyes performed ≥ 3
months after the IOP spike (N = 48)
• Prospective: OCT RNFL imaging performed
within one year prior to dexamethasone
implantation, IOP spike ≥ 22 mmHg
up to 16 weeks after DEX implant, and
OCT RNFL imaging performed ≥ 3
months after the IOP spike (N = 21)
Up to 48% of these patients had a prior history
of glaucoma.16 In the cross-sectional group,
IOP spikes ≥ 22 mmHg after dexamethasone
implantation demonstrated no significant
difference in average RNFL thickness when
compared with the contralateral untreated eye
regardless of treatment diagnosis, magnitude
of IOP spike, or history of glaucoma. Similarly,
the prospective group also demonstrated no
significant differences in average RNFL thickness
when comparing measurements before and
at least 3 months after the IOP spike.16 This
study showed that a temporary elevation of
IOP after dexamethasone implantation does
not appear to cause a meaningful change in
RNFL thickness when treated with IOP-lowering
drops, regardless of etiology or magnitude
of IOP increase. Also, in this study, topical
IOP-lowering drops seemed to be adequate
in the management of temporary IOP spikes
to prevent RNFL damage even in patients
with a past ocular history of glaucoma.
In younger patients, it may be preferable to
use topical therapy because of the risk of
cataracts with intravitreal steroids. Conversely,
inflammation itself can potentially cause cataract
formation,12 so it is worthwhile to involve these
patients in a discussion of risks versus benefits.
The concept of cataract surgery may be less
daunting to patients older than 40 years, who
are, in general, more likely to be concerned
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about IOP. Regardless of the patient’s age,
it is critical to prevent recurrences of uveitis
over time, because multiple recurrences
can damage ocular structures and lead to
visual decline. Further, the chronic macular
edema associated with recurrent uveitis
causes loss of retinal pigment epithelium, with
deleterious consequences for visual acuity.
The selection of appropriate therapy for a
patient with noninfectious posterior uveitis
must be as individualized as the diagnosis.
It may depend on the patient’s medical and
optical history, the method or frequency of
administration, contraindications to systemic
or local therapies, and other circumstances,
including patient preferences. For many adult
uveitis patients, balancing their treatment
with their work responsibilities is an important
issue. There is potentially a place for subtenons
injections, especially for patients who have
cystoid macular edema, there may be a need for
it. The clinician must take all of these factors into
consideration to best serve the patient’s needs
while at the same time, providing safe, effective,
and durable relief of the symptoms of uveitis.
The Multicenter Uveitis Treatment Trial (MUST):
MUST compared the FAc 0.59 mg insert with
systemic therapy (initially prednisone with the
addition of an immunosuppressive agent if
required) over a 7-year period in 255 patients.
After 2 years, there was little difference in best
corrected visual acuity (BCVA) between the FAc
implant and systemic treatment groups. After
4.5 years, the implant provided better control
of inflammation.18 However, after 7 years, visual
outcomes in 180 patients were better in the
systemic therapy treatment group, although
patients receiving systemic therapy had a
higher rate of antibiotic-treated infections. At
7 years, 45% of eyes in the FAc implant group
had undergone glaucoma surgery compared
with 12% of eyes in the systemic therapy group.
In phakic eyes, 90% of patients in the implant
group had had cataract surgery versus 50%
in the systemic therapy group. Kempen 2017
These results suggest that for the early years,
local control works well. However, if patients
have underlying conditions, such as systemic
rheumatologic disease, it may be necessary
eventually to convert them to systemic treatment.
With respect to IOP elevations with FAc
therapy in MUST, IOP data were available
for 249 patients.19 Overall, 65% of patients
assigned to the implant versus 24% of patients
assigned to systemic therapy experienced an
IOP elevation of at least 10 mmHg above the
baseline measurement within the first 2 years
of follow-up. Over the 2 years, 69% of patients
assigned to the implant received IOP-lowering
therapy as compared to 26% in the systemic
treatment arm (P < 0.001), and 32% of patients
assigned to the implant versus 5% of patients
assigned to systemic therapy received a surgical
intervention (P < 0.001).19 For patients receiving
implants, IOP elevations were common in
the first year: 58% experienced an elevation
of at least 10 mmHg. Incident IOP elevation
of 10 mmHg or more occurred in 8 additional

patients after 12 months in the implant group.
The median time from implant surgery to an IOP
increase of at least 10 mmHg was 9 months in
patients assigned to implants. In patients with
bilateral implants, once an event occurred in
one eye, the risk of an IOP elevation or of having
IOP-lowering surgery was higher in the fellow
eye.19 Twenty-seven (23%) patients assigned
to implant developed glaucoma, 9 of which
developed it in both eyes. With the exception
of 4 eyes in 4 patients, all cases of glaucoma
observed were in eyes that received an implant
regardless of the original treatment assignment.19
In general, IOP response to steroids is relatively
predictable. The majority of IOP responders
present relatively early, after the second or third
injection. Those who are not steroid responders
early on are unlikely to become steroid
responders later. Because of the potential for
harm if left untreated, the MUST investigators
recommended that all patients receiving the
FAc implant should be evaluated for IOP at least
every 6 weeks and possibly more frequently.19

10. Durrani OM, Tehrani NN, Marr JE, Moradi P, Stavrou
P, Murray PI. Degree, duration, and causes of visual
loss in uveitis. Br J Ophthalmol. 2004;88:1159-62.

CONCLUSION

17. Kempen JH, Altaweel MM, Holbrook JT, et al. Writing
Committee for the Multicenter Uveitis Steroid Treatment
(MUST) trial and Follow-up Study Research Group.
Association between long-lasting intravitreous
fluocinolone acetonide implant vs systemic antiinflammatory therapy and visual acuity at 7 years
among patients with intermediate, posterior, or
panuveitis. JAMA. 2017;317(19):1993-2005.

Patients with noninfectious posterior uveitis
are likely to require multiple office visits and
coordination with several providers. Practitioners
will need to compile and interpret different
pieces of information from a variety of sources.
The challenge is to coordinate this information
to create a treatment plan that is not only
efficacious, but workable. Newer therapies and
better understandings of how to work with them
have greatly improved disease management and
prognosis for these patients. Uveitis patients now
have more efficacious, safer, and less expensive
treatment options, which offer a greater
potential for preserving vision, independence,
and quality-of-life over the long term.
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New Options for Intravitreal Therapy
Seenu M. Hariprasad, MD
ABSTRACT
Uveitis is an inflammatory ocular condition that can lead to vision loss if left untreated.
Accurate diagnosis involves determining whether the uveitis is infectious or noninfectious,
as the two conditions are treated differently. For patients with noninfectious uveitis, after the
initial inflammation has resolved with steroid treatment, the focus must be on preventing
recurrence, which can cause permanent damage to ocular structures. Further treatment can
be systemic or local: however long-term systemic treatment may result in contraindications,
adverse effects, or resistance to therapy. Local steroid therapy, therefore, has an important
role for suppressing inflammation while mitigating the risks of systemic steroids. In the
past, uveitis patients had limited options for local treatment and often required multiple
medications to address recurrent symptoms. More recently new treatments have emerged
that are more effective and have fewer adverse effects over the long term. These include
a dexamethasone intravitreal implant, a fluocinolone acetonide intravitreal implant, and
a suprachoroidal injection of triamcinolone acetonide that is expected to be approved in
2020. In addition, various biologic response modifiers are being studied for the treatment
of noninfectious uveitis, only one of which, adalimumab, has so far been approved for this
indication. These new therapies offer the possibility of greater control of inflammation, fewer
recurrences, and enhanced safety in the many patients presenting with noninfectious uveitis.

INTRODUCTION
Uveitis is a sight-threatening ocular condition
characterized by inflammation and macular
edema that may or may not reflect underlying
systemic disease. In the US, uveitis accounts
for approximately 30,000 new cases of
blindness each year.1 In up to one third of
patients with uveitis, vision loss is exacerbated
by the presence of macular edema.2,3

Clearly such a complex condition presents
both diagnostic and treatment challenges.
An initial step in diagnosis is to determine
whether the uveitis is infectious or noninfectious
in origin, in order to select the appropriate
treatment, as the two conditions are treated
differently. In addition to clinical examination
and careful history, serology and/or imaging
tests may be required for an accurate diagnosis.6
Some causes of infectious uveitis, such as
toxoplasmosis or endogenous endophthalmitis,
may be difficult to recognize, and PCR
testing of ocular fluid may be required.7

LOCAL VS SYSTEMIC THERAPY IN THE
TREATMENT OF NONINFECTIOUS UVEITIS

Figure 1: Photo of eye with uveitis
Uveitis is classified as anterior, intermediate,
posterior, or pan-uveitis, according to
the primary site of inflammation.4 In one
study, 28% of patients with posterior
uveitis developed macular edema.5
Uveitis may reflect one disease or a combination
of several diseases, and the choice of treatment
may depend on the type and extent of
symptoms, patterns of recurrence, and the
individual patient’s need and preferences.
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For the practitioner caring for a patient
presenting with acute uveitis, it is essential
to get the inflammation and macular edema
under control; secondarily, it is important
to prevent recurrence of the condition, as
damage to ocular structures can occur with
each recurrent episode. Currently the medical
management of noninfectious uveitis affecting
the posterior segment includes systemic
administration of immunosuppressants or
systemic or local administration of steroids.
All of these have the ability to suppress
inflammation in the back of the eye, and all are
associated with varying degrees of ocular side
effects. To achieve control initially, a course of
systemic steroids is effective in most patients.8
However, it should be noted that in most cases
uveitis is recurrent and will require long-term
treatment. The long-term effects of systemic
steroids are numerous and serious. Many
patients develop resistance to long-term use of
systemic steroids.9 In addition, many patients
have contraindications to systemic treatment,
such as pregnancy, and some patients who
may be candidates for systemic treatment
may refuse it simply because they have a
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preference for local therapy. Local therapy
with periocular or intravitreal administration
of corticosteroid or the implantation of
intraocular sustained-release delivery systems
in the vitreous can provide therapeutically
effective doses of drug to the posterior
segment, thereby suppressing inflammation
over the long term while decreasing the
risks associated with systemic therapy.9
In the past, only systemic agents and off-label
triamcinolone acetonide (TA) were available
for the treatment of patients who required
steroid therapy. Periocular or intravitreal
injections had to be administered frequently,
and repeated recurrences often resulted in
poor long-term visual outcomes, as well as
negatively impacting patients’ quality of life.10
Frequent injections also carried potential risks,
such as endophthalmitis. Efforts to improve
the efficacy, durability, and safety of therapy
have led to the development of newer agents
designed to provide local steroid therapy to
the eye for an extended period of time while
mitigating the side effects associated with the
systemic administration of corticosteroids.
Currently three new generation therapies offer
improved options for local treatment. Two of
these agents are relative newcomers to the
uveitis market; the third is in development
and is expected to be approved this year.

DEXAMETHASONE INTRAVITREAL IMPLANT (ABBVIE)
The dexamethasone intravitreal implant was
the first steroid approved by the US Food and
Drug Administration (FDA) for administration
in the office setting.11 It was approved in 2010
for the treatment of noninfectious uveitis
affecting the posterior segment of the eye.12 It
is also indicated for the treatment of diabetic
macular edema, as well as for macular edema
following branch retinal vein occlusion or
central retinal vein occlusion. It consists of a
rod-shaped intravitreal implant that contains
0.7 mg dexamethasone in a sustainedrelease drug delivery system. The implant
is preloaded into a single-use applicator
and injected directly into the vitreous.

Figure 2: Illustration of the device and/
or application procedure

The efficacy and safety of the dexamethasone
intravitreal implant were established in a
single 26-week multicenter, double-masked
randomized clinical study that included
229 patients with noninfectious ocular

inflammation of the posterior segment, vitreous
haze grade of > +1.5 on the 0-4 classification
scale, and best corrected visual acuity (BCVA)
of 10 to 75 letters on the Snellen eye chart.9
2011 Seventy-seven patients received the a
0.7 mg dexamethasone intravitreal implant, 76
received a dexamethasone 0.35 mg implant,
and 76 received sham injections. After a single
injection, at the Week 8 primary end point, 47%
of patients receiving the study drug reached a
vitreous haze score of zero (no inflammation)
vs 12% of patients in the sham injection group
(P <0.001). In addition, the percentage of eyes
achieving at least a 15-letter improvement
from baseline BCVA was 2- to 6-fold greater
in both dexamethasone implant groups than
in the sham group throughout the study
period and was statistically significant at
all time points compared with sham.9
Contraindications to the dexamethasone
intravitreal implant include ocular or
periocular infections including most viral
diseases of the cornea and conjunctiva,
glaucoma, torn or ruptured lens capsule,
and hypersensitivity. Adverse effects
include those associated with ophthalmic
steroids, including elevated intraocular
pressure (IOP), and cataract formation.12
The dexamethasone intravitreal implant
is a highly effective drug for controlling
inflammation, but its effect peaks in the first
2 weeks post-injection; it has a relatively
short duration of action, and symptoms may
recur after approximately 4 months. For this
reason, it is often used as initial treatment and
then replaced by the fluocinolone acetonide
(FAc) insert for longer-term maintenance.

FLUOCINOLONE ACETONIDE (EYE POINT
PHARMACEUTICALS, WATERTOWN, MA)
Fluocinolone acetonide (FAc) 0.18 mg is a
sustained-release corticosteroid intravitreal
implant that was approved in 2018 for the
treatment of chronic noninfectious uveitis
affecting the posterior segment of the eye.13
This medication is not to be confused with
an FAc 0.19 mg implant, Iluvien, licensed by
Alimera Sciences, which is not currently FDA
approved for treatment of uveitis. The implant
discussed here , Yutiq, is the successor to
an FAc implant (14) that was approved in
2005. The older implant had a higher dose
(0.59 mg) and had to be implanted surgically
in the operating room.15 It is rarely used
today because is invasive, has a poor side
effect profile, and is very expensive. The
newer compound is supplied in a preloaded
25-gauge needle applicator. It is designed
to release 0.18 mg FAc into the eye at an
initial rate of 0.25 mcg/day for a period of 36
months.34 The FAc intravitreal implant can
be administered in the physician’s office.

The efficacy and safety of the FAc 0.18
mg implant were assessed in two parallel
phase 3 double-masked, randomized
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prospective studies.16,17 In both studies,
patients with recurrent noninfectious posterior
segment uveitis were randomized to the
FAc 0.18 mg implant or sham injections.
The primary endpoint was recurrence
rate at 6 and 12 months. Both studies met
their primary efficacy endpoint at both
timepoints with statistical significance.
In the first study, 129 participants with
noninfectious uveitis affecting the posterior
segment in 6 countries were randomized to
treatment; 87 patients were randomized to
the FAc implant and 42 to sham injection. At
6 months, 27.6% of patients in the FAc group
had a recurrence, compared with 95.5% in the
sham group. Between 6 and 12 months, there
was a slight increase in the recurrence rate
in both groups, but it remained significantly
lower in the FAc insert group compared with
the sham group (P <0.001). At 12 months,
patients in the FAc group had an average of
1.3 mm Hg IOP rise, compared with 0.2 mm
Hg in the sham group. Cataract surgery was
required in 33.3% of phakic patients in the FAc
group compared with 5% in the sham group.16
Results were comparable in the second
parallel phase 3 study. This was a prospective,
multicenter, multinational, randomized,
double-masked, sham-controlled 36-month
trial.17 Eligible patients were randomized in a
2:1 ratio to receive either the FAc insert 0.18
g (N = 87) or sham injection (N = 42). The
primary efficacy endpoint was the recurrence
of uveitis within 6 months. The 6-month
uveitis recurrence rate was 18.4% in the FAc
group vs 78.6% in sham (P < 0.001). By 12
months, 27.6% of patients in the FAc group
had a recurrence of inflammation, compared
with 85.7% of patients in the sham group
(P <0.001). In the FAc group, at 12 months
there was a mean IOP increase of 1.3 ±3.6
mm Hg, compared with 0.2 ± 4.2 mm Hg
in the sham group. By 12 months, ocular
hypertensive medication had been used by
26.4% of patients treated with FAc, compared
with 26.2% in the sham group. One patients
receiving FAc required glaucoma surgery
during the first 12 months. At 12 months,
cataract surgery was required in 33.3% of
phakic patients treated with FAc, compared to
5.0% in the sham group. The most common
adverse events reported in the FAc treatment
group were cataract formation and increases
in IOP. In the sham group, they were macular
edema and noninfectious endophthalmitis.17

SUPRACHOROIDAL ADMINISTRATION OF OCULAR
CORTICOSTEROID (CLEARSIDE BIOMEDICAL, ALPHARETTA,
GA AND BAUSCH & LOMB, BRIDGEWATER, NJ)
An investigational technique for delivering
ocular corticosteroids is via suprachoroidal
administration of triamcinolone acetonide
(TA), known as CLS-TA.14 TA reduces
inflammation in the eye as well as ocular
edema and improves visual outcomes.18 The
drug is provided with a prepackaged syringe
containing a needle approximately 1000
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µm in length.19 In this technique, 4 mg TA is
injected into the suprachoroidal space 4 mm
posterior to the limbus. The drug is quickly
absorbed into posterior segment tissue, with
no depot at the injection site, which allows for
high concentrations at the target site while
minimizing concentrations at anterior sites,
thereby minimizing side effects. In preclinical
studies, there were no adverse effects and
no evidence of drug toxicity in a porcine
model,20 while in a study in New Zealand
white rabbits, no toxic minimal amounts
of TA were found in the lens and anterior
segment following suprachoroidal injection
compared with intravitreal administration,
suggesting fewer ocular side effects. Systemic
exposure also remained very low.21
In a small pilot study in patients with uveitis
(N = 9), no ocular hypertension was seen
over a 26-week observation period with the
suprachoroidal injection.22 All eight efficacyevaluable subjects had improvements in
visual acuity. Four subjects, who did not
need additional therapy, had on average a
greater than 2-line improvement in visual
acuity through week 26. Among the seven
subjects who had macular edema at
baseline, all had at least a 60-µm reduction
in central subfield thickness (CST) at week
8 (mean reduction of 154 µm). Overall, a
simple suprachoroidal injection of TA was
well tolerated and no increases in IOP were
observed.22 Results of this study suggested
that suprachoroidal TA injection has the
potential for good control of inflammation
with less risk for cataract and glaucoma
development. This hypothesis was tested in
the PEACHTREE study, with 160 patients.
PEACHTREE was a phase 3 randomized,
controlled, double-masked multicenter
trial.23 The primary efficacy endpoint was the
proportion of patients in each arm gaining ≥15
ETDRS letters in BCVA from baseline at week
24. The secondary endpoint was reduction
from baseline in CST at week 24. There were
96 patients in the CLS-TA study arm and 64
patients received the sham procedure. Patients
received two injections, at day 0 and week
12. Suprachoroidal CLS-TA met the primary
study endpoint, with a significantly greater
proportion of subjects vs control having ≥15
ETDRS BCVA gain at 6 months (P <0.001)

at week 24, meaning that patients were able
to read ETDRS letters half the size after
study therapy compared with study entry. At
week 24, CST was reduced from baseline in
CLS-TA patients by 153 µm compared with
a reduction of 18 µm in the control group, a
difference of 135 µm (P < 0.001).The overall
safety profile was favorable, with low rates
of IOP and cataract and no serious adverse
events attributable to suprachoroidal CLS-TA.
Longer-term outcomes are being assessed in
the extension MAGNOLIA study (Clinical-Trials.
gov identifier, NCT02374060) . Two smaller
studies, AZALEA and DOGWOOD,24 showed
similar results. Food and Drug Administration
approval is pending for this new treatment
for noninfectious uveitis, which is expected
to be indicated as well for macular edema,
the principal cause of vision loss in uveitis.23
It is important to know how, when, and
for which patients each of these new
therapies is appropriate. The table below
may be helpful in comparing them.
Therapies may be individualized according
to particular patients’ needs and preferences.
For example, a patient who has done well on
shorter acting steroids and did not have an
uncontrollable IOP response may respond
well to FAc 0.18 mg. Moreover, these agents
are not necessarily mutually exclusive. Some
patients may require a combination of local
and systemic therapies, and even when local
therapies alone are chosen, the practitioner
may select one therapy to initiate treatment
and another for longer-term treatment.
The experienced ophthalmologic surgeon
should not find any of the intravitreal
agents difficult to administer. However,
before administering any of these agents
for the first time, it may be useful to review
on-line videos showing administration
techniques or even to practice administering
the agent using dummy eyes.

BIOLOGICS
The aim of therapy with biologic response
modifiers (biologics) is to regulate the
inflammatory process by suppressing immune
effector responses. Biologics are used
off-label for uveitis, except for adalimumab
(AbbVie), which was approved in 2016 for

the treatment of noninfectious uveitis.25
Several biologics have been proposed
for noninfectious uveitis. These include
monoclonal antibodies, soluble receptors,
cytokines, and natural cytokine antagonists.
TNF-α is a pro-inflammatory cytokine that
exacerbates immune disease including uveitis.
Molecules that block TNF-α have been found
to be effective in modulating the immune
response and in reducing inflammation in
patients with uveitis.26 The most commonly
used TNR-α inhibitors are infliximab and
adalimumab. Infliximab, a chimeric lgG1
monoclonal antibody, impairs the binding of
TNF-α to its receptor. The efficacy and safety
of infliximab for uveitis have been investigated
in patients with refractory uveitis27 and with
Behcet’s disease28. In the refractory uveitis
trial, remission of uveitis was achieved in
60% of patients treated with infliximab in
the first year and was maintained by 60% of
those patients in the second year.27 However,
intravitreal infliximab causes immunogenic
reactions and may cause retinotoxicity.29
Adalimumab is a humanized recombinant
lgG1 monoclonal antibody that binds to
human TNF-α with high affinity. It has been
studied in patients with juvenile idiopathic
uveitis, in which it has been shown to be more
efficacious than infliximab at maintaining
remission.30 A 2016 study showed adalimumab
and infliximab to have comparable efficacy
and incidence of serious adverse effects in
refractory uveitis.31 However, while they show
promise, TNF inhibitors may also increase risk
of infections, including tuberculosis, and may
reactivate chronic viral infections, as well as
malignancy, and congestive heart failure.32
In addition to the TNF inhibitors, biologics
that have been investigated for this disease
include the lymphocyte inhibitors daclizumab,
rituximab, abatacept, basiliximab, and
specific receptor antagonists, including
anakinra, canakinumab, gevokizumab,
tocilizumab, alemtuzumab, and efalizumab.33
Rituximab has been studied in uveitis
patients with juvenile idiopathic arthritis.34
The IL-2 receptor daclizumab has been
successful in treating patients with uveitis
refractory to standard therapy.35

Table 1
Drug

Indication

Dexamethasone intravitreal
implant 0.7 mg

Noninfectious uveitis affecting 4-6 months
the posterior segment of the
eye; diabetic macular edema
Chronic noninfectious
12-36 months
uveitis affecting the posterior
segment of the eye
Macular edema
Up to 12 months **
associated with uveitis*

Fluocinoline acetonide
intravitreal implant 0.18 mg
CLS-TA triamcinolone
intravitreal implant 4 mg

Duration of Action

Costs***

Other Comments

$2000

Effective in achieving early
resolution of symptoms

$7000

Has the longest duration of
action and can be used for
long-term maintenance
Appears to be effective in
resolving macular edema,
the primary cause of vision
loss in noninfectious uveitis.

$40

*Pending FDA approval.
**6 months in the PEACHTREE trial, and an additional 6 months in MAGNOLIA; pending FDA approval.
***Published prices, does not reflect insurance or Medicare coverage cost
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Biologics may benefit some but not all
patients with uveitis. They appear to be most
useful in treating concomitant ophthalmic
and systemic inflammation, such as in
patients with rheumatoid arthritis, juvenile
idiopathic arthritis, ankylosing spondylitis,
Behçet’s disease, or inflammatory bowel
disease.33 However, biologics are currently
not considered to be first-line treatment
because of the lack of long-term safety data.
In addition their high cost is prohibitive.33
Further randomized controlled trials evaluating
the use of biologics in noninfectious uveitis
are needed before they can be considered
the optimal therapy for this condition.

CONCLUSION
Chronic noninfectious posterior uveitis can
lead to permanent impairment or loss of vision.
In the past, patients with chronic uveitis in
the posterior segment were burdened with
multiple medications, frequent office visits,
often to more than one specialist, and high
co-pays for those visits. While management of
chronic noninfectious posterior uveitis remains
challenging, new generation implants offer
greatest efficacy and minimal adverse events
compared with earlier treatment modalities.
New medications and new administration
techniques make it possible to continue
local treatment without having to advance to
systemic steroids or immunological options,
with their greater potential for adverse effects
over the long term. With the new generation
of medications, we are closer to the goal of
achieving effective control of inflammation,
reducing recurrences, and enhancing safety,
thereby improving ocular outcomes and quality
of life in patients with chronic posterior uveitis.
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