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CONFERENCES & EVENTS

Ocular inflammation and infection course Stockholm, 18–19 April 2024
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Key take away messages
 • Carefully examine the eye to define the location of the inflammation using SUN guidelines.
 • Always consider infection.
 • Selective use of laboratory investigations based on clinical findings.
 • Control the inflammation and manage complications using evidence-based guidelines.

You can read more about uveitis diagnosis and management on page 15. 
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PERSPECTIVES

Perspective on uveitis diagnosis 
and management in 2024 P
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Introduction

The uveitides are a collection of over 30 diseases characterized by intraocular inflammation.1 In resource-rich countries, they typically 
are the fifth-leading cause of blindness, and the cost of treating them is estimated to be similar to that of treating diabetic retinopathy.2, 3 In 
addition to the direct treatment-related costs of uveitis, the disease also has substantial indirect costs, as patients with uveitis require more 
annual visits for medical care, use more prescription medications, have more disability days, and have more medically related absenteeism 
and work loss days than individuals without uveitis.4 Furthermore, because uveitis affects patients of all ages, it has a potentially higher 
impact on years of potential vision lost than age-related diseases. As such, it is critical to properly diagnose and manage patients with uveitis 
to minimize uveitis-related ocular complications and preserve vision. 

Table 1. Selected Uveitic Diseases*

Eye-limitedSystemic Disease Associated Infectious‡Anatomic class†

Fuchs uveitis syndromeJuvenile idiopathic arthritis-associated anterior uveitisCytomegalovirus anterior uveitisAnterior

Undifferentiated anterior uveitis Spondylarthritis/HLA-B27 associated anterior uveitisHerpes simplex virus anterior uveitis

Tubulointerstitial nephritis with uveitis Varicella zoster virus anterior uveitis

Sarcoidosis-associated anterior uveitisSyphilitic anterior uveitis

Tubercular anterior uveitis

Pars planitisMultiple sclerosis-associated intermediate uveitisIntermediate

Intermediate uveitis, non-pars planitis type (undifferentiated intermediate uveitis) Sarcoidosis-associated intermediate uveitis

Acute posterior multifocal placoid pigment epitheliopathy Sarcoidosis-associated posterior uveitisAcute retinal necrosisPosterior

Birdshot chorioretinitis Cytomegalovirus retinitis

Multiple evanescent white dot syndrome Syphilitic posterior uveitis

Multifocal choroiditis with panuveitisToxoplasmic retinitis 

Punctate inner choroiditisTubercular posterior uveitis

Serpiginous choroiditis

Undifferentiated choroiditis 

Undifferentiated panuveitis with retinal vasculitis 

Sympathetic ophthalmia Behçet disease uveitis Syphilitic panuveitisPanuveitis

Undifferentiated panuveitis with choroiditis Tubercular panuveitis

Undifferentiated panuveitis with retinal vasculitis Sarcoidosis-associated panuveitis

Vogt-Koyanagi–Harada disease (Early-stage and late-stage)
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*Adapted from Standardization of Uveitis Nomenclature (SUN) Working Group. Development of classification criteria for the uveitides. Am J Ophthalmol. 2021; 228:96-116. Used with 
permission. †Anatomic class determined by the primary site of ocular inflammation. ‡Infectious uveitides
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Diagnosis of the specific type of uveitis

The goal of diagnosing a patient with 
uveitis is to identify the specific uveitic 
disease. The older notion of the “etiologic 
diagnosis of uveitis” is problematic 
because of logical inconsistencies and 
a tendency to over-test using tests with 
low positive predictive values in an effort 
to determine the “cause” of the uveitis. 
Instead, ophthalmologists should diagnose 
the specific uveitic disease, much like 
rheumatologists diagnose rheumatoid 
arthritis or axial spondyloarthritis 
(ankylosing spondylitis) and not the 
“cause” of the arthritis. The diagnosis of 
a patient with uveitis is facilitated by a 
disciplined approach in which the uveitis 
is characterized in several dimensions, 
including its anatomic class, laterality, 
course, and morphologic features (Table 1). 
The anatomic class of the uveitis is based 
on the clinically identified primary site of 
inflammation (Figure 1) and is categorized 
as anterior, intermediate, posterior, or 
panuveitis.1, 5 Inflammation is primarily found 
in the anterior chamber in anterior uveitides; 
the vitreous in intermediate uveitides; the 
retina, retinal vasculature, and/or choroid 
in posterior uveitides; and all parts of the 
eye with no one site predominating in 
panuveitides.1, 5 Some patients may have a 
combination of anterior and intermediate 

uveitis, which lacks chorioretinal 
involvement and should thus not be 
categorized as a panuveitis.5 Imaging (e.g., 
optical coherence tomography, fluorescein 
angiography, and fundus autofluorescence) 
is used to assist in the diagnosis of posterior 
and panuveitides. Laboratory testing 
then is used parsimoniously to exclude 
diseases with a protean appearance that 
can present as any uveitic anatomic class 
(e.g., syphilis and sarcoidosis) and identify 
infections that require antimicrobial/
antiviral treatment or systemic diseases 
that might affect health.1 Uveitides that do 
not fit a specific uveitis diagnosis should be 
categorized as “undifferentiated” with the 
laterality, course, and anatomic class (e.g., 
undifferentiated bilateral chronic anterior 
uveitis).5 The use of the term “idiopathic” for 
these diseases is discouraged because most 
non-infectious uveitides have unknown 
causes (i.e., idiopathic), and the use of this 
term leads to logical inconsistencies, such 
as calling chronic anterior uveitis in a child 
without a systemic disease idiopathic but 
referring to chronic anterior uveitis in a 
child with juvenile idiopathic arthritis as 
nonidiopathic.1, 5

Treatment approaches are based on the 
anatomic class of the uveitis and the specific 
uveitic disease.6 Some uveitic diseases 
typically are monophasic, spontaneously 

remitting diseases with a good visual 
prognosis (e.g., multiple evanescent 
white dot syndrome [MEWDS] and acute 
posterior multifocal placoid pigment 
epitheliopathy [APMPPE]) that do not 
typically require treatment. A few uveitides 
are chronic diseases that do not require anti-
inflammatory treatment (e.g., Fuchs uveitis 
syndrome). The initial treatment of anterior 
uveitides is typically topical corticosteroids, 
whereas that of intermediate, posterior, 
and panuveitides is oral corticosteroids, 
often with immunosuppression. The most 
common indication for immunosuppression 
is a uveitic disease known to require 
immunosuppression to adequately taper 
corticosteroids to safe levels.6

Despite the importance of the correct 
diagnosis of uveitides, arriving at a correct 
diagnosis can be difficult, and in the past, 
the agreement among uveitis experts on 
the specific uveitic diagnosis was moderate 
at best.7 Therefore, a standard approach 
to classify the uveitides was needed. The 
Standardization of Uveitis Nomenclature 
(SUN) Working Group is an international 
group of approximately 100 experts in 
uveitis, ophthalmic imaging, informatics, 
and machine learning that came together 
to standardize the approach to uveitis 
classification, severity grading, and research 
outcomes.5,8-9 The SUN “Developing 
Classification Criteria for the Uveitides” 
was an international, rigorous, multiphase 
project to develop classification criteria for 
25 of the more common uveitides.8,9 The 
phases of the project were: (1) informatics, 
(2) case collection, (3) case selection, 
(4) machine learning, and (5) consensus 
review and publication. The informatics 
phase developed a standardized language 
and ontogeny to describe the uveitides 
and created a standardized “drop-down 
menu” case collection form. The case 
collection phase involved the collection 
of a preliminary database of 5766 cases of 
the 25 uveitic diseases under consideration 
for the machine learning phase. Because of 
the absence of a gold standard for uveitic 
diagnoses and the known difficulties in 
agreement among uveitis experts,7 case 
selection using formal consensus techniques 
was employed to develop a final database of 
4046 cases that achieved a super-majority 
(>75%) agreement on the diagnosis. During 
the case selection phase, the consensus 
techniques employed permitted the 
super-majority agreement on including 
or excluding a case to be achieved in 99% 
of cases.8 The machine learning phase 
employed several approaches to arrive at 
a Boolean set of criteria for each of the 25 
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Figure 1. Diagnosis of specific uveitic disease and the Standardization of Uveitis Nomenclature (SUN) Classification 
Criteria - Anatomic classification of the uveitides. Areas colored red are where the inflammation/cells are located in the 
difference types of uveitis. Created with BioRender.com
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diseases, and each approach produced 
similar results.8 The accuracy of these 
diagnostic criteria was excellent, ranging 
from 93.3% to 99.3% depending on the 
anatomic class of the uveitis. The machine 
learning criteria were then translated into 
the final rules for each disease using the 
format developed for the International 
League Against Rheumatism (ILAR) criteria 
for juvenile idiopathic arthritis. The accuracy 
of the final rules was similarly excellent, 
ranging from 96.5% to 99.2% depending 
on the anatomic class.8,9 The criteria were 
agreed upon at a meeting of the entire SUN 
Working Group and published as 26 articles 
(one with the methodology and 25 with the 
criteria for each disease) in a single issue of 
the American Journal of Ophthalmology in 
2021. 
Classification criteria are a form of 

diagnostic criteria used for research 
purposes.10 Although they seek to optimize 
both sensitivity and specificity, when 
a trade-off is needed, they emphasize 
specificity to ensure a homogeneous group 
of patients for clinical and translational 
research purposes.8,10 Nevertheless, the 
SUN classification criteria also appear to 
work well in clinical practice. An evaluation 
of the SUN classification criteria in clinical 
practice by an experienced clinician with 
familiarity with the SUN criteria revealed 
that agreement between the clinical 
diagnosis and the SUN classification criteria 
was achieved in 97% of cases,9,11 suggesting 
clinical as well as research utility for the SUN 
classification criteria.
In conclusion, the proper diagnosis of 

the uveitides is necessary for proper long-
term management and is facilitated by a 
standard, formalized approach.1,5 The SUN 
classification criteria, although formulated 
for research use, also form an excellent basis 
for clinical diagnoses.1,5

Infectious uveitis
It is vital that infectious causes of 

uveitis are identified early, as they can 
cause irreversible damage in the eye very 
quickly, and treatment must be directed 
at the infecting agent. A broad range of 
infectious causes for uveitis account for up 
to 30% of cases in Caucasian populations. 
A wide spectrum of viruses, bacteria, 
fungi, and parasitic organisms can infect 
the eye in either immunocompetent or 
immunocompromised individuals. In our 
aging population, we increasingly recognize 
immunosenescence as a risk factor for 
infectious uveitis.12

Infectious uveitis can develop from 
exogenous spread—following trauma, 

surgery, or intravitreal therapy, by direct 
extension from corneal, scleral, or orbital 
infection—and endogenously from 
hematogenous spread. Organisms such 
as Toxoplasma gondii are neurotropic 
and preferentially infect the retina, while 
others, such as Treponema pallidum, infect 
any ocular structure. Herpes simplex and 
varicella-zoster viruses are also neurotropic 
and additionally become latent in neural 
ganglia. In many individuals infected 
with these viruses, relapses occur that 
often involve the eye, producing herpetic 
kerato-uveitis or herpetic retinitis (e.g., 
acute retinal necrosis [ARN] or herpes 
zoster ophthalmicus). Tuberculosis and 
syphilitic infections have long periods of 
latent infection, and their various ocular 
manifestations can mimic many other 
uveitic clinical phenotypes.
Many presentations of infectious uveitis 

are acute and associated with rapidly 
progressive vision loss. These patients 
face a serious threat to their vision and 
frequently present as emergencies, often 
after hours, on weekends, or during holiday 
periods when limited resources are available 
to assess and manage them. Such patients 
typically develop progressive vision loss in 
one or both eyes that increases over hours 
to several days. They may have symptoms of 
glare, photophobia, eye pain, redness, and 
increasing floaters. Clinical assessment is 
paramount and depends on a careful history 
and asking relevant medical questions 
about different body systems combined 
with a detailed examination of both eyes 
(Table 2). 

gathered. The differential diagnosis for 
patients presenting with severe uveitis 
and vision loss is a critical one for all 
ophthalmologists. Importantly, most 
differential diagnoses are infective; these 
are detailed in Table 3.

Management of uveitis
After a clinician has decided on the type 

of uveitis present and ruled out an infective 
cause—often initially through clinical 
examination followed by investigations— 
they must manage the eye and any 
complications present. The objective of 
treating uveitis is to achieve a state of no 
inflammation and prevent the development 
of ocular complications that could result in 
irreversible vision loss.13 For some diseases, 
treatment is needed only during acute 
episodes of active inflammation (e.g., HLA-
B27-associated uveitis), whereas for chronic 
diseases (e.g. sarcoidosis, Behçet disease, 
or Vogt–Koyanagi–Harada syndrome), long-
term treatment may be needed to control 
inflammation and prevent relapses. 
Once a clinical diagnosis of uveitis is made, 

treatment is started immediately. Specific 
treatment choices are based on the potential 
causes, although immunosuppressive drugs 
are used in most cases of infectious and non-
infectious uveitis. As the clinical findings 
become clearer and results from ancillary 
tests rule out certain causes, changes to 
treatment are made. For example, retinitis 
with dense vitritis may be caused by 
infectious diseases, such as viral retinitis 
or toxoplasmosis retinochoroiditis, or non-
infectious diseases, such as Behçet disease. 
In such cases, initial treatment might include 
a combination of antibiotics, antivirals, and 
immunosuppressive drugs.
The cornerstone of treatment for non-

infectious uveitides is corticosteroids, 
which can be delivered either locally or 
systemically. The choice of drug depends on 
its ability to penetrate the ocular barriers, 
its clinical efficacy, and its local or systemic 
side effects. Topical agents are typically 
most effective for anterior uveitis and ocular 
surface disease, although they differ in their 
ability to penetrate the cornea or sclera and 
their intraocular effect. Whereas methylated 
topical corticosteroids (e.g., prednisolone 
acetate and dexamethasone) cross the 
cornea easily—as do fluorinated agents, 
such as difluprednate—fluorometholone 
acetate has poor penetration and only a 
minimal intraocular effect.14

Intravitreal corticosteroids include 
triamcinolone acetonide injections, which 
are highly effective in controlling vitritis 
and treating uveitic macular edema. 
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History

Systemic disease

All medications & drugs

Recent surgery, dental work, or illness

Ocular trauma

Travel history

At risk behavior
- Intravenous drug use
- At risk sexual activity 

Immunocompromised
- Immunosuppressive drugs
- Immunosuppressive illness
- Organ transplant
- Cancer therapy
- Past history of malignancy

+ Review of other parts of the body –
gastrointestinal tract, genitourinary tract, 
respiratory tract, etc

Table 2. A thorough, detailed history

It is often necessary to revisit the history 
after examining the eyes to ensure that all 
relevant details of the history have been 
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A dose of 4 mg is effective for up to 3 
months. Corticosteroid implants are also 
very effective in treating non-anterior 
uveitis and macular edema15-17 and last 
from 3 months (dexamethasone implant—
Ozurdex®) to up to 30 months (fluocinolone 
inserts—Iluvien® and Yutiq®; implants—
Retisert®).15,18-20 Intravitreal corticosteroids 
have minimal systemic side effects but can 
result in elevated intraocular pressure (IOP) 
and cataract formation. The PeriOcular 
versus INTravitreal corticosteroids for 
uveitis macular edema (POINT) study21 

demonstrated a rapid resolution of 
macular edema for eyes treated with 
either intravitreal triamcinolone or 
a dexamethasone implant, although 
40% required treatment for elevated 
IOP. The Macular Edema Ranibizumab 
versus Intravitreal Anti-inflammatory 
Therapy (MERIT) trial demonstrated 
that the dexamethasone implant was 
significantly better at treating persistent or 
recurrent macular edema than intravitreal 
methotrexate or ranibizumab.22 
Systemic corticosteroids are used for 

vision-threatening chronic uveitis in bilateral 
disease when systemic disease requires 
treatment or the local corticosteroids are 
ineffective or contraindicated. Although 
highly effective, they have potential systemic 
side effects if used incorrectly at high doses 
for prolonged periods, and a tapering 
regimen is used to reduce their dose to a 
safe oral prednisone dose of <7.5 mg/day. 
The Multicenter Uveitis Steroid Treatment 
(MUST) study compared patients with non-
anterior non-infectious uveitis treated 
with oral corticosteroids and systemic 
immunosuppression with those treated with 
a local fluocinolone implant (Retisert®).18 
At 24 months, both treatment arms were 
equivalent in the efficacy of controlling 
uveitis, the preservation of vision, and the 
profile of side effects. However, after 7 years 
follow-up, systemic treatment showed an 
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advantage in the maintenance of vision.23 In 
the MUST Trial, no increase in systemic side 
effects was observed with systemic therapy 
(versus the regional therapy with the 
fluocinolone acetonide implant) over 7–10 
years of follow-up, except for greater use 
of antibiotics for infections in the systemic 
therapy group.23

Patients treated with systemic 
corticosteroids often need additional 
immunomodulatory agents to help reduce 
the dose of corticosteroids, and they 
may be started at the same time as the 
corticosteroids. They are used to help 
reduce the oral prednisone dose while 
maintaining inflammatory control. The 
Systemic Immunosuppressive Therapy for 
Eye disease (SITE) study demonstrated 
that a single-agent immunosuppression 
achieved uveitis control at 12 months in over 
60% of eyes and successful corticosteroid-
sparing in over 50% of patients.24-26 The 
most common drugs are methotrexate 
and mycophenolate mofetil, although 
others, such as azathioprine, tacrolimus, 
and cyclosporine, are also options. The 
First-line Antimetabolites as Steroid-
sparing Treatment (FAST) study compared 
the efficacy of methotrexate with that of 
mycophenolate mofetil among patients with 
non-infectious uveitis. The results revealed 
no significant difference in inflammatory 
control and successful corticosteroid-
sparing between patients treated with 
methotrexate (66.7%) and those treated 
with mycophenolate mofetil (57.1%).27

Approximately 20–25% of patients 
treated with a single immunosuppressive 
agent require a second immunosuppressive 
agent to achieve successful corticosteroid-
sparing (i.e., inactive uveitis and a 
prednisone dose of <7.5 mg/day).28 
Because most patients are treated with 
an antimetabolite (e.g., methotrexate or 
mycophenolate) as the first agent, the 
second agent is either a calcineurin inhibitor 

or a biologic agent. Although cyclosporine 
has been used extensively in the past, a 
randomized clinical trial demonstrated 
that tacrolimus was at least as effective as 
cyclosporine with less toxicity.29 When used 
as the second agent in combination with 
an antimetabolite, tacrolimus treatment 
results in successful corticosteroid sparing 
in approximately 75% of patients by 6 
months with adverse event rates similar to 
those of other immunosuppressive agents.30

More recently, biologic agents were 
shown to be effective in controlling 
inflammation in non-infectious uveitis. 
Anti-tumor necrosis factor α (TNFα) agents 
are most often used to treat non-infectious 
uveitis, and adalimumab received regulatory 
approval in the UK, US, and other countries. 
Patients treated with adalimumab in clinical 
trials had an approximately 50% reduction 
in relapse rate compared with those treated 
with placebo.31,32 Adalimumab is approved 
as a treatment for intermediate, posterior, 
and panuveitis and is commonly used for 
patients with these types of uveitis. In 
Behçet disease, biologic agents should be 
used early,33,34 and in children with juvenile 
idiopathic arthritis-associated uveitis, 
they should be used following failure with 
methotrexate.35,36 No comparative data are 
currently available on the relative efficacy 
of anti-TNF agents (e.g., adalimumab) with 
conventional immunosuppressive agents. 
However, the ongoing Adalimumab Vs. 
Conventional Immunosuppression for 
Uveitis (ADVISE) Trial should help address 
this issue.37

Treating uveitis can be challenging, 
and clinicians must weigh the objective of 
preserving vision with the risk of side effects. 
The availability of many different drugs 
with various modes of administration and 
action provides us with the ability to tailor 
treatment options to each patient depending 
on the degree of inflammation, risk to vision, 
and drug tolerability. Systemic treatment 
is very effective in controlling uveitis and 
can be safe in the long term, although 
clinicians must continue careful monitoring, 
taper corticosteroids to a safe dose, and 
consider using immunosuppressive drugs 
and biologics as needed. Local treatment 
is typically used in cases of anterior uveitis 
and may be helpful in selected patients 
with non-infectious intermediate, posterior, 
or panuveitides who cannot tolerate 
systemic therapy and patients in whom 
tolerable systemic therapy is not effective in 
controlling inflammation. 
Adjunctive regional therapy often is 

needed to treat macular edema, even 
when the uveitis is controlled by systemic 

Acute retinal necrosis (herpetic retinitis)

Infectious

Endogenous endophthalmitis

Exogenous endophthalmitis 

Toxoplasmic retinochoroiditis 

Syphilitic posterior or pan uveitis

Tubercular posterior or pan uveitis

Behçet posterior or pan uveitis
Immune mediated

Vogt Koyanagi Harada disease

Drug induced posterior or pan uveitis Drug related

Table 3. Differential diagnosis for severe uveitis & vision loss
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therapy. The POINT trial demonstrated that intravitreal corticosteroid 
injections were superior to periocular (e.g., posterior superior sub-
Tenon’s or retrobulbar/orbital floor injections) for treating uveitic 
macular edema and improving visual acuity.21 In the POINT trial, 
intravitreal triamcinolone acetonide produced results similar to the 
intravitreal dexamethasone implant (Ozurdex®). Although crossovers 
to intravitreal therapy were allowed after the failure of periocular 
therapy, periocular therapy never caught up to initial intravitreal 
therapy in terms of visual improvement. The MERIT trial compared 
repeated intravitreal corticosteroids to intravitreal methotrexate 
or intravitreal anti-VEGF (ranibizumab) for persistent or recurrent 
macular edema, in a quiet eye, after an intravitreal corticosteroid 
injection.22 Intravitreal corticosteroids (the dexamethasone implant) 
were superior to both intravitreal methotrexate and intravitreal 
ranibizumab for this indication, and only intravitreal corticosteroids 
produced an improvement in visual acuity.
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PERSPECTIVES

Key points:
 • The goal of diagnosing a patient with uveitis is to 
identify the specific uveitic disease characterized 
in several dimensions, including anatomic class, 
laterality, course, and morphologic features.
 • Infective causes should always be considered.
 • Treatment approaches are based on the 
anatomic class of the uveitis and the specific uveitic 
disease.
 • The objective of treating uveitis is to achieve 
a state of no inflammation and prevent the 
development of ocular complications that could 
result in irreversible vision loss.

Future areas of research:
 • The use of biologic agents as second-line instead of third-line agents, as they are currently used in many inflammatory 
eye diseases
 • The best drug combinations to allow optimal disease control without the need for systemic steroids
 • Steroid eye drops that are effective in controlling inflammation but do not raise eye pressure
 • Topical medication that can reach the posterior segment of the eye to control inflammation and its complications 
without the need for systemic medication or intraocular injections


