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Abstract 42 

 43 

Uveitis encompasses multiple different conditions that are all characterised by intra-ocular 44 

inflammation. Uveitis occurs in the context of many different rheumatological conditions and 45 

carries a significant risk to vision. It can occur early in the course of rheumatic disease and 46 

may even precede other clinical features, or it may present much later. Uveitis can also occur 47 

both as a direct or indirect complication of therapies used for patients with rheumatic disease. 48 

Conversely, patients with uveitis of non-rheumatic aetiology may require 49 

immunosuppression that is not readily accessible to ophthalmologists. Thus, collaborative 50 

working between rheumatologists and ophthalmologists is critical for optimal management 51 

of patients with uveitis. This review is written with rheumatologists in mind, to assist in the 52 

care of patients with uveitis. We collate and summarise the latest evidence and best practice 53 

in the diagnosis, management and prognostication of uveitis, including future trends and 54 

research priorities. 55 
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Introduction 83 

 84 

Uveitis is an umbrella diagnosis for a collection of more than 30 diseases, all of which are 85 

characterised by intra-ocular inflammation and, untreated, may lead to visual loss1. It has an 86 

estimated worldwide incidence and prevalence of 17-52/100,000 and 115-204/100,000 87 

respectively2. Globally, uveitis accounts for about 5-10% of cases of visual impairment and is 88 

responsible for up to a quarter of cases leading to legal blindness in developing countries3. It 89 

is a significant clinical manifestation associated with multiple rheumatological conditions and 90 

associated treatments, impacting both adults and children. An estimated 30% of cases of 91 

uveitis are related to systemic immune-mediated diseases2, with the majority of these 92 

diagnoses falling under rheumatology. Therefore, the assessment and management of 93 

patients with ocular inflammation, including uveitis, are integral to clinical practice for all 94 

rheumatologists.  95 

 96 

The effective diagnosis and management of patients with uveitis requires close collaboration 97 

with ophthalmologists. This interdisciplinary effort is essential not only for detecting uveitis 98 

in “at risk” rheumatology patients, but also for determining a unifying systemic condition for 99 

patients who present with uveitis and managing immunosuppressive therapy. There has been 100 

substantial progress in developing therapies for uveitis guided by clinical trials, which has 101 

significantly improved outcomes for this patient population. However, there remains much 102 

work to be done to enable a more precise and personalised approach to patient care.  103 

 104 

This article provides a comprehensive overview of the classification, natural history and 105 

management of uveitis for rheumatologists, with three major focus areas. Firstly, we highlight 106 

the relevant symptoms and signs that rheumatologists may encounter, which will aid in the 107 

diagnosis of uveitis and underlying aetiology. Secondly, we collate the latest clinical trial data 108 

to support patient management for adult and paediatric patients using a mechanistic 109 

approach. Finally, we emphasise the importance of working closely with ophthalmologists to 110 

create a unified treatment plan, selecting the most effective therapies to tackle both eye 111 

conditions and the underlying rheumatic disease for holistic patient care. This crucial 112 

collaboration also allows ophthalmologists access to uveitis treatments through 113 

rheumatology, which they might not be able to prescribe independently. 114 

 115 

Definition and classification 116 

 117 

Uveitis is a collective term encompassing many discrete conditions and is classified by the 118 

“Standardization of Uveitis Nomenclature (SUN)” classification system, based on anatomical 119 

location, onset, duration and clinical course of uveitis4,5. Any, or multiple, areas of the uveal 120 

tract can be inflamed in uveitis (Figure 1). Where the inflammation affects a single site, uveitis 121 

is classified as anterior (inflammation of the anterior chamber), intermediate (inflammation 122 

of the vitreous), or posterior uveitis (inflammation of the retina or choroid). If all three 123 



anatomical structures of the uveal tract (anterior chamber, vitreous and retina or choroid) 124 

show evidence of inflammation, this is classified as panuveitis. Patients can have uveitis 125 

restricted to two compartments, such as anterior and intermediate uveitis or intermediate 126 

and posterior uveitis.  127 

 128 

Uveitis is further classified based on onset (sudden or insidious), duration (limited or 129 

persistent, where symptoms last less or more than 3 months respectively) and clinical course 130 

(acute, chronic and recurrent)4. Acute uveitis represents sudden onset inflammation of 131 

limited duration, while chronic uveitis is characterized by persistent inflammation lasting less 132 

than 3 months without treatment. Recurrent uveitis refers to disease that relapses after a 133 

period of inactivity lasting 3 months or more following cessation of treatment. 134 

 135 

It is important for rheumatologists to note that the classification of uveitis can help to narrow 136 

the differential diagnosis for the underlying aetiology, and thus guide patient management 137 

(Tables 1-2). Uveitis in both children and adults can have similar clinical presentations, such 138 

as anterior chamber inflammation in anterior uveitis; however, the particular constellation of 139 

ocular symptoms and signs can provide clues to the underlying cause when considering the 140 

patient’s age. The systemic inflammatory causes of uveitis in children are also different from 141 

those in adults. For example, in children Juvenile Idiopathic Arthritis-associated uveitis (JIA-142 

U) is the most common systemic cause accounting for up to 21-25% of cases 6. JIA-U most 143 

commonly presents with anterior uveitis, which accounts for >95% of all cases 7,8. 144 

Intermediate, posterior and panuveitis are rare in JIA (Table 2)8.  In contrast, in adults, uveitis 145 

associated with HLA-B27, represents up to 50% of anterior uveitis cases, most common in 146 

young adults aged 20 to 40 years 9. Other significant causes in adults include sarcoidosis, 147 

multiple sclerosis (associated with intermediate uveitis)10, and region-specific conditions like 148 

Behçet's disease11. Meanwhile, panuveitis, though rare in both age groups, is characteristic 149 

of Blau syndrome, where a recent study reported its development in 100% of patients with 150 

ophthalmology follow-up for more than 10 years12. 151 

 152 

Aetiology and mechanisms  153 

 154 

The diagnosis and management of uveitis sits at the intersection of ophthalmology and 155 

rheumatology, requiring close collaboration between these two specialties. Ophthalmologists 156 

play a crucial role in the identification and classification of uveitis, while rheumatologists are 157 

essential in identifying the underlying aetiology and guiding immunosuppressive therapy 158 

when needed. Rheumatologists are skilled in multi-disciplinary care and in the case of uveitis, 159 

collaborative working between specialties is vital for optimising patient management.  160 

 161 

Uveitis can be broadly categorised based on aetiology. Approximately 50% of cases of uveitis 162 

in children and adults have no clear underlying cause11,13. The terminology for cases without 163 

a clear underlying cause is debated among experts. In this manuscript, we will use the term 164 



"undifferentiated," but it is important to note that terms such as "idiopathic," "incompletely 165 

classifiable," "not otherwise specified," and "primary" are also used interchangeably in the 166 

literature to describe these cases. The remaining cases occur due to underlying infection, 167 

trauma, ocular syndromes, systemic immune-mediated inflammatory diseases (IMIDs), 168 

medication reactions and masquerade syndromes (Table 1). Uveitis varies significantly 169 

according to population and individual risk factors, with developing countries generally having 170 

higher rates of infectious causes (such as tuberculosis), while developed countries more 171 

commonly see IMID causes11.  Masquerade syndromes refer to conditions that mimic uveitis 172 

but are caused by non-inflammatory processes, such as intraocular lymphoma or retinal 173 

detachment. Among these categories, IMIDs and medication reactions are most frequently 174 

encountered in rheumatological practice. 175 

 176 

More than a third of cases of uveitis are associated with systemic disease. A thorough history 177 

combined with systematic clinical evaluation looking for associated systemic features is key 178 

to discerning the underlying condition associated with uveitis (Table 1). The most common 179 

IMIDs associated with non-infectious uveitis globally are spondyloarthritis, sarcoidosis and 180 

Behçet’s disease in adults and JIA in children (Table 1), although prevalence varies by 181 

ethnicity13,14. Uveitis has also been described for a number of monogenic auto-inflammatory 182 

syndromes such as Familial Mediterranean Fever, Blau syndrome and Cryopyrin-associated 183 

periodic syndrome15. Medication reactions resulting in uveitis have also been described for 184 

drugs regularly used in rheumatological practice, such as anti-tumour necrosis factor (TNF) 185 

agents16,17, and bisphosphonates14,18.  186 

 187 

Anti-TNFs are a prominent therapy for patients with IMIDs but ocular complications, including 188 

uveitis, are well recognised. Evidence supporting the causative role of anti-TNF medications 189 

in uveitis includes cases of new-onset or recurrent uveitis in patients with ankylosing 190 

spondylitis who are taking these drugs, particularly etanercept19.  Hypotheses for this include 191 

a cytokine imbalance between TNF and interferon levels, a dose-related phenomenon 192 

whereby higher doses are needed to control ocular versus rheumatic disease leading to 193 

“breakthrough” ocular inflammation and  increased rates of infection with non-caseating 194 

granuloma-associated organisms20.  195 

 196 

Bisphosphonates are established first-line treatments for osteoporosis and other metabolic 197 

bone diseases. They also have a growing role in adult and paediatric inflammatory rheumatic 198 

diseases, including rheumatoid arthritis, Synovitis-Acne-Pustulosis-Hyperostosis-Osteitis 199 

syndrome, chronic recurrent multifocal osteomyelitis and juvenile dermatomyositis, due to 200 

their dual immunomodulatory and bone remodelling effects. However, a recent large 201 

retrospective study using the WHO international pharmacovigilance database found that 202 

bisphosphonates accounted for over a quarter of cases of drug-induced uveitis21. The 203 

proposed mechanism is the release of the inflammatory cytokines IL-1, IL-6 and TNF, which 204 

then target the uveal tract22.  205 



 206 

Rheumatologists must maintain a high index of suspicion for various causes of uveitis in their 207 

patients, particularly those on immunosuppressive therapies. Uveitis can manifest in several 208 

ways in these patients, and understanding these distinctions is crucial for appropriate 209 

management. Firstly, uveitis can occur as a primary infectious condition. In this scenario, 210 

pathogens such as herpes simplex virus, varicella zoster virus, cytomegalovirus, toxoplasma, 211 

tuberculosis, or syphilis directly cause ocular inflammation. Patients on immunosuppressive 212 

therapies are also at increased risk of opportunistic infections, which can lead to secondary 213 

infectious uveitis. Uveitis can be a manifestation of the underlying systemic IMID itself, such 214 

as ankylosing spondylitis, inflammatory bowel disease, and multiple sclerosis. Each of these 215 

conditions can have a propensity to develop uveitis in specific anatomical locations, as 216 

detailed in Table 2 of the manuscript. Lastly, uveitis can occasionally be a direct consequence 217 

of immunosuppressive therapy, namely drug-induced uveitis. Given these multiple potential 218 

etiologies, rheumatologists must approach uveitis with a broad differential diagnosis. A 219 

comprehensive workup with appropriate imaging and laboratory tests, coupled with close 220 

collaboration between rheumatologists and ophthalmologists, is strongly recommended to 221 

accurately diagnose and treat uveitis. 222 

 223 

In healthy conditions, the eye is immune privileged, with active immune homeostatic 224 

mechanisms to maintain tissue health and function23,24. In the context of uveitis, immune 225 

privilege breaks down. Whilst the underlying mechanisms driving the development of uveitis 226 

vary by aetiology and are not fully elucidated, the collective end outcome in an aberrant 227 

inflammatory response within the eye, involves both innate and adaptive immune pathways 228 

(Figure 2). The anatomy of the eye provides a unique opportunity to both visualise and sample 229 

the immune response within the eye. This sampling involves collecting ocular fluids, such as 230 

aqueous humor from the anterior chamber or vitreous fluid, to analyze for various purposes, 231 

including identifying specific pathogens in infectious uveitis, characterizing immune cell 232 

populations and cytokine profiles in non-infectious uveitis, monitoring changes in 233 

inflammatory markers or drug levels to gauge treatment effectiveness, and furthering 234 

research to better understand the pathophysiology of different uveitic conditions. These 235 

procedures, while invasive, are feasible in both adult and pediatric patients when clinically 236 

indicated, though rarely performed in children who will require a general anaesthetic. This 237 

characterisation contributes not only to diagnosis uveitis and the underlying aetiology, but 238 

also provides opportunities to develop and target new therapies. 239 

 240 

Diagnosis 241 

 242 

Diagnosis of rheumatological conditions requires the integration of a thorough clinical 243 

evaluation with laboratory testing (haematological, biochemical, immunological and 244 

serological) and/or histological assessment(s) and/or imaging finding(s). Internationally 245 

agreed classification criteria exist for many of the systemic diseases associated with uveitis. 246 



This includes adult Behçet’s disease (International Criteria for Behçet’s Disease25), 247 

spondyloarthritis (Assessment of Spondyloarthritis International Society classification 248 

criteria26,27), adult sarcoidosis (World Association of Sarcoidosis and Other Granulomatous 249 

Disorders assessment instrument28) and JIA (international League Against Rheumatism 250 

classification29). Given the prevalence of uveitis in these conditions, eye manifestations are 251 

listed within the classification or assessment criteria. However, uveitis can precede the onset 252 

of other systemic symptoms, with up to 41% of patients diagnosed with axial 253 

spondyloarthropathies experiencing uveitis as the first manifestation that leads to diagnostic 254 

evaluation30. 255 

 256 

In uveitis, the cornerstone of diagnosis is a slit lamp examination of the eye to detect, localize 257 

and quantify ocular inflammation, alongside dedicated ocular imaging. The SUN Working 258 

Group comprises international experts to standardise clinical research in uveitis have 259 

developed detailed criteria for classifying uveitis. Their first consensus statement was the 260 

anatomical classification of uveitis4 as described earlier. In 2021, the SUN Nomenclature 261 

Working Group published their approach to developing classification criteria for the most 262 

common uveitides using a machine learning approach in a database of 5,766 retrospectively 263 

collected cases of 25 uveitic diseases. The same year the group published disease-specific 264 

criteria for those 25 causes of uveitis, predominantly for research use. These included the 265 

most common rheumatology associations - Behçet’s31, JIA32, spondyloarthritis/HLA-B27-266 

associated33, and sarcoid34. Subsequently a study of 522 cases of uveitis from a large uveitis 267 

practice showed high concordance (94.3%) between clinical diagnoses and SUN diagnoses, 268 

where SUN diseases-specific criteria were available35. Concordance further increased to 97% 269 

with the inclusion of cases of undifferentiated uveitis, suggesting clinical utility of these 270 

classification criteria. For other systemic diseases, uveitis is a recognised manifestation but 271 

doesn’t form part of the diagnostic or classification criteria, for example cryopyrin-associated 272 

periodic syndrome36, therefore it is important that clinicians maintain a high degree of 273 

suspicion with regards uveitis in all patients with systemic rheumatic diseases. 274 

 275 

The existence of reciprocal classification criteria for many uveitis-associated rheumatological 276 

diseases – as viewed through the lenses of rheumatologists and ophthalmologists – highlights 277 

the close interplay between uveitis and systemic diseases. However, the uveitis classification 278 

criteria will need to be dynamic; the rheumatology-associated SUN uveitis classification 279 

criteria may need updating as classification systems for rheumatological disorders continue 280 

to be refined and revised. Furthermore, whilst the majority of uveitis occurring in the context 281 

of rheumatology patients is a manifestation of the underlying systemic disease, it is important 282 

to rule out infectious causes of uveitis especially for patients who are on systemic 283 

immunosuppressive therapies. In some cases, assessment of patients with uveitis will include 284 

microbiological and virological investigations such as serological testing and aqueous or 285 

vitreous sampling. It is crucial to consider masquerade syndromes, such as intraocular 286 

lymphoma, which can mimic immune-mediated uveitis. Misdiagnosis of these conditions and 287 



subsequent immunosuppressive treatment can lead to delayed diagnosis and potentially 288 

harmful outcomes. Therefore, a high index of suspicion and appropriate diagnostic workup 289 

are essential, especially in cases that are atypical or unresponsive to standard therapy. 290 

 291 

Treatment  292 

 293 

Deciding on the appropriate treatment strategy for a patient with uveitis is a complex process 294 

that requires an individualised and multidisciplinary approach. Providing evidence-based 295 

decision-making for uveitis is challenging due to its heterogeneous nature, comparatively low 296 

prevalence, and limited randomised controlled trial (RCT) data. The most significant factor in 297 

determining the appropriate first-line treatment for uveitis is its anatomical location37. For 298 

anterior uveitis, the typical first choice is topical corticosteroid drops, except in patients with 299 

high-risk disease and poor prognostic features, such as those with JIA-U, where systemic 300 

immunosuppression is recommended38. For intermediate, posterior, or pan-uveitis, the 301 

typical first choice, after excluding infectious causes, includes temporising oral corticosteroids 302 

and systemic immunosuppression. Peri-ocular corticosteroid injections and slow-release 303 

intravitreal steroid implants are particularly useful for unilateral disease or as adjuncts in 304 

uveitic macular oedema. They may also be used for bilateral disease. 305 

Corticosteroid eyedrops 306 

 307 

In ophthalmology practice, anterior uveitis is the most common type of uveitis seen in both 308 

adult and pediatric patients, accounting for up to 90% of cases in primary care and 50 to 60% 309 

of cases in tertiary care39. Since the 1950s, the first-line treatment has been topical 310 

corticosteroids and mydriatics. Despite the low quality of evidence, which stems from the 311 

long-standing acceptance of topical corticosteroids as a standard treatment, frequent initial 312 

administration of these agents is generally advised, followed by gradual tapering, with 313 

prednisolone acetate 1% being one of the most used formulations. Corticosteroid drops carry 314 

an increased risk of cataract formation and glaucoma, which is particularly significant in 315 

children due to the added risk of developing amblyopia secondary to cataracts. Uveitis in 316 

childhood is further complicated by its typically "silent" nature, with no external signs, and 317 

potential issues with medication compliance. In JIA-U, there is growing evidence that instilling 318 

topical corticosteroids more frequently than twice a day significantly increases the risk of 319 

intraocular pressure elevation, potentially leading to glaucoma and subsequent visual field 320 

loss40,41. Moreover, administration exceeding three times daily significantly elevates the risk 321 

of cataract formation. While in adults, 1-2 drops of topical steroids per day are well-tolerated 322 

and generally accepted in clinical practice to maintain remission, in children with JIA-U, the 323 

American College of Rheumatology/Arthritis Foundation guidelines recommend initiating 324 

systemic immunosuppression38. The overarching goal in managing JIA-U is to completely 325 

discontinue topical steroids, recognizing their associated risks even at lower frequencies. A 326 

low frequency of topical steroids may be tolerated in JIA-U if there are no complications, no 327 



difficulties with instillation or compliance, and regular close follow-up with an 328 

ophthalmologist is maintained. 329 

 330 

Corticosteroid injections/implants 331 

 332 

In adult patients, localized corticosteroid injections have shown efficacy for unilateral, non-333 

vision-threatening uveitis. The SITE study in adults demonstrated that periocular 334 

corticosteroid injections led to complete response in 72.7% of patients at 6 months, albeit 335 

with risks of cataract (13.8%) and glaucoma (2.4%) surgeries42. Sustained-release intravitreal 336 

implants have been developed to provide extended steroid release, ranging from 6 to 36 337 

months43-45. The POINT RCT in adults showed that intravitreal dexamethasone implants and 338 

triamcinolone were more effective than periocular triamcinolone in resolving uveitic macular 339 

oedema, with improved vision outcomes46. However, these treatments were associated with 340 

a higher risk of elevated intraocular pressure. The surgically implanted fluocinolone acetonide 341 

device demonstrated efficacy in controlling uveitis in adults but led to high rates of cataract 342 

surgery (93%) in implanted eyes. The MUST trial in adults compared this implant to systemic 343 

therapy, finding initial superior control with the implant but better long-term visual outcomes 344 

with systemic treatment47. Recently, the PEACHTREE trial in adults explored suprachoroidal 345 

triamcinolone injections, showing promising efficacy in resolving macular oedema without 346 

significantly increased risks of elevated intraocular pressure or cataracts compared to 347 

placebo48. These various approaches to localized corticosteroid administration offer effective 348 

options for managing uveitis in adults, particularly for targeting macular oedema and reducing 349 

reliance on systemic corticosteroids, but require careful consideration of their respective risk 350 

profiles. However, corticosteroid injections are not routinely used in children and young 351 

people. A retrospective study of orbital floor corticosteroids in children found that while 74% 352 

had a reduction in inflammation, this led to 21% developing cataracts just 5 months after 353 

injection, highlighting the potential risks of this approach in paediatric populations49. 354 

 355 

Systemic Corticosteroids 356 

 357 

A systemic approach to treatment is often required for posterior segment inflammation and 358 

chronic or recurrent anterior uveitis in both children and adults. This approach involves the 359 

use of oral corticosteroids, conventional synthetic disease-modifying antirheumatic 360 

drugs (csDMARDs), and biologic disease-modifying drugs (bDMARDs). Systemic 361 

corticosteroids are recommended to control acute inflammation in adults when there is a 362 

significant risk of vision loss, in cases of bilateral involvement, and increasingly as a bridge to 363 

systemic immunosuppression. Treatment typically begins with 1 mg/kg/day of oral 364 

prednisolone, up to a maximum of 60mg daily50. A systematic review of RCTs in RA 365 

demonstrated fewer side effects at a prednisolone dose of 7.5 mg/day over months to 366 

years51. However, while this dose is considered safer than higher doses, it is still associated 367 

with some toxicities. This has influenced consensus guidance in uveitis clinical practice to 368 



recommend tapering oral prednisolone to doses below 7.5 mg or 5 mg once daily, when 369 

possible50. Systemic corticosteroids are generally avoided in children with uveitis due to 370 

significant side effects38,52, and it should be noted that most dosing recommendations are 371 

based on studies primarily in adults. In children, weight-based dosing is a more appropriate 372 

approach to minimize these risks. Instead, csDMARDs are preferred as initial therapy, with 373 

biologics considered if csDMARDs are insufficient to control inflammation. For severe 374 

inflammatory conditions, such as Vogt-Koyanagi-Harada syndrome, or Behçet’s disease, a 375 

regimen of high-dose intravenous methylprednisolone, may be instituted. Rheumatologists 376 

are well-aware of the risks of prolonged high-dose corticosteroid therapy, including 377 

decreased bone density, peptic ulceration, mood changes and Cushing syndrome, with 378 

associated blood sugar and blood pressure deregulation, and weight gain. Many specialist 379 

ophthalmologists are comfortable prescribing oral corticosteroids at high doses, but 380 

historically they have been slow to adopt steroid-sparing medications53. More recent data 381 

suggests an earlier adoption of DMARDs and biologics in line with published guidance54.  382 

 383 

csDMARDs 384 

 385 

Effective csDMARDs for the treatment of non-infectious uveitis include the antimetabolites 386 

azathioprine (AZT), methotrexate (MTX), and mycophenolate mofetil (MMF), as well as the 387 

calcineurin inhibitors cyclosporine and tacrolimus55. There are few small placebo-controlled 388 

RCTs demonstrating the efficacy of DMARDs in the treatment of adult non-infectious uveitis, 389 

partly due to the clinical heterogeneity of uveitides and their early adoption in clinical 390 

practice56,57. In adults, MMF has been shown to reduce relapses by 40% in non-infectious 391 

uveitis56, while AZT significantly decreased the frequency of uveitis episodes in Behçet's 392 

disease57. In a comparative RCT of oral MTX vs. MMF, similar rates of treatment success were 393 

observed: 64 (66.7%) patients in the methotrexate group vs. 56 (57.1%) in the mycophenolate 394 

group58. In a small comparative RCT of cyclosporine and tacrolimus, there were similar rates 395 

of treatment success: 13 (68.4%) patients in the tacrolimus group vs. 12 (66.7%) patients in 396 

the cyclosporine group59. The SITE study is the largest retrospective study conducted to date, 397 

reviewing medical records of all eligible patients seen at five tertiary uveitis referral clinics in 398 

the United States from 1979 to 200560. One year after initiating therapy, sustained control of 399 

inflammation was achieved in 62.2% of patients on AZT, 66.0% on MTX, 73.1% on MMF, and 400 

51.9% on cyclosporine61-64. While a significant portion of these patients were able to taper 401 

oral prednisolone to ≤5 mg daily, treatment failure was observed once prednisolone was 402 

discontinued, regardless of the immunosuppressive agent used. Specifically for patients with 403 

ankylosing spondylitis who experience recurrent episodes of anterior uveitis, the use of 404 

sulfasalazine has been associated with a reduced frequency of episodes65,66, and international 405 

guidelines recommend either sulfasalazine or MTX as first-line csDMARDs67. While in adults 406 

there is low-quality evidence of comparable efficacy between the csDMARDs discussed68, in 407 

rheumatological conditions with uveitis (Table 1), MTX is considered a reasonable first-line 408 

therapy.  409 



 410 

In children with JIA-U, consensus guidelines based on several studies examining safety and 411 

safety and efficacy69-72 have recommended that MTX is the first line csDMARD38,52, with a 412 

preference of subcutaneous over oral formulations38. Systemic immunosuppression is 413 

recommended for active uveitis if poor prognostic factors are present at the first visit, such 414 

as male gender, uveitis predating arthritis, poor initial vision, or ocular complications 415 

including band keratopathy, glaucoma, hypotony, cataract, intermediate involvement, and 416 

macular oedema38,52. Additionally, systemic immunosuppression should be considered if 417 

there is a poor response to topical treatment after 3 months of follow-up.  418 

 419 

bDMARDs 420 

 421 

Biologic DMARDs (bDMARDs) have revolutionised the fields of rheumatology and 422 

ophthalmology, with their use being essential for optimal patient outcomes. Close 423 

cooperation between these specialties is paramount, as it often enables ophthalmologists to 424 

access treatments, they might not be able to prescribe otherwise. Many studies in uveitis 425 

have focused on anti-TNFs, with the strongest evidence supporting adalimumab73-75. 426 

Adalimumab and golimumab are fully human monoclonal anti-TNFs, consisting entirely of 427 

human protein sequences. Infliximab is a chimeric monoclonal anti-TNF, combining human 428 

constant regions with murine variable regions. Etanercept is a fusion protein composed of the 429 

extracellular ligand-binding portion of the human TNF receptor linked to the Fc portion of 430 

human IgG1. Certolizumab pegol is a unique pegylated Fab fragment of a humanized anti-431 

TNF-α monoclonal antibody. It lacks the Fc portion found in full antibodies and has a 432 

polyethylene glycol chain attached. These structural differences influence each biologic's 433 

pharmacokinetics, immunogenicity, and mechanisms of action in treating uveitis. 434 

 435 

We will first discuss the evidence of bDMARDs in adults, where, unless otherwise stated, the 436 

participants had non-infectious posterior segment uveitis (NIPU), which includes 437 

intermediate, posterior, and panuveitis. These studies have encompassed a diverse range of 438 

uveitis patients, including those with undifferentiated uveitis, Behçet’s disease, and 439 

sarcoidosis. The VISUAL studies were international, double-blind, placebo-controlled RCTs 440 

that demonstrated the efficacy of adalimumab in treating adults with NIPU74-76. In both the 441 

VISUAL-I trial for patients with active uveitis and the VISUAL-II trial for patients with inactive 442 

uveitis, the risk of treatment failure was reduced by half, and the time until treatment failure 443 

was nearly doubled74,75. While the VISUAL studies included rheumatological populations such 444 

as Behçet’s disease and sarcoidosis, additional lower-quality studies in specific populations 445 

have shown supporting evidence for other conditions, such as ankylosing spondylitis and Blau 446 

syndrome15,77. For a more comprehensive review of biologic therapy in uveitis associated with 447 

other monogenic autoinflammatory syndromes, our previous work provides a more extensive 448 

overview15. In summary, while treatment options for monogenic autoinflammatory 449 

syndromes typically begin with conventional therapies like colchicine, NSAIDs, and 450 



corticosteroids, they often progress to more targeted biologic therapies. Biologic treatments, 451 

particularly IL-1 inhibitors (such as anakinra, canakinumab, and rilonacept) and anti-TNFs (like 452 

adalimumab and infliximab), have shown efficacy in managing both systemic and ocular 453 

manifestations of these disorders, with the choice of agent depending on the specific 454 

syndrome and its underlying molecular pathway15. Biosimilars are being rapidly developed as 455 

patent rights for original biologics expire. A comprehensive review of studies comparing 456 

adalimumab to its biosimilars in rheumatoid arthritis, psoriasis, and inflammatory bowel 457 

disease revealed comparable efficacy, safety, and immunogenicity profiles78. Additionally, 458 

smaller studies focusing on uveitis patients demonstrated that transitioning from 459 

adalimumab to biosimilars was both safe and effective79. 460 

 461 

Infliximab has similarly shown promising results in reducing inflammation, improving visual 462 

acuity and reducing the steroid burden in open-label and retrospective studies of NIPU, 463 

anterior and Behçet’s uveitis80-83. There is moderate non-randomised prospective and 464 

retrospective evidence to suggest that golimumab, in patients with AS reduced the 465 

occurrence of anterior uveitis episodes, leading to remission and improving visual acuity84-86. 466 

Similarly, certolizumab pegol has demonstrated a reduced rate of anterior uveitis episodes in 467 

patients with axial spondyloarthritis87,88. Importantly for rheumatologists, several studies, 468 

including RCT evidence, have shown that while the incidence of uveitis decreases after 469 

starting anti-TNFs like infliximab and adalimumab, it actually increases with etanercept89,90. 470 

Therefore, expert guidance strongly recommends against using etanercept in patients with 471 

ocular inflammatory disease, instead advocating for infliximab or adalimumab as the 472 

preferred treatment options37,91.  473 

 474 

The development of anti-adalimumab and anti-infliximab antibodies is an additional 475 

consideration in the treatment of uveitis. In the VISUAL studies, all patients who developed 476 

antibodies against adalimumab experienced treatment failure74. While there is no unifying 477 

guideline regarding the significance of these antibodies, evidence suggests that in uveitis, 478 

anti-adalimumab antibodies are associated with a reduced treatment response92,93. 479 

Concomitant immunomodulatory therapy, commonly with MTX or MMF, reduces the 480 

likelihood of antibody development. In patients with Crohn’s disease treated with infliximab, 481 

concomitant immunomodulatory therapy also decreases the formation of anti-infliximab 482 

antibodies and prolongs the effectiveness of infusions94, although this effect has been 483 

disputed in patients with uveitis95,96. When patients develop anti-drug antibodies and 484 

experience reduced treatment efficacy, switching to another anti-TNF agent may be 485 

beneficial97. This strategy allows continued targeting of TNF while potentially overcoming the 486 

limitations imposed by anti-drug antibodies. While the evidence supporting anti-TNFs in 487 

uveitis treatment is robust, particularly for adalimumab and infliximab, the data for other 488 

classes of biologic agents is generally less extensive, with most studies being smaller in scale 489 

or of lower quality.  490 

 491 



Another medication in the rheumatology arsenal, secukinumab, a monoclonal antibody 492 

targeting interleukin-17A, has not yielded positive results in uveitis trials, despite being 493 

licensed for the treatment of psoriatic arthritis and ankylosing spondylitis. Secukinumab did 494 

not demonstrate efficacy for Behçet’s uveitis and non-Behçet’s uveitis in three phase III multi-495 

centre, double-blind, placebo-controlled RCTs of subcutaneous administration, leading to 496 

premature halting98. A smaller RCT similarly showed a low response following subcutaneous 497 

secukinumab, although higher responder rates were observed with intravenous 498 

administration99. The efficacy of secukinumab in these conditions remains inconclusive, with 499 

some guidelines advising against its use100. Bimekizumab, a monoclonal antibody that 500 

selectively inhibits both IL-17A and IL-17F, was studied in adult patients with axial 501 

spondyloarthritis to assess its effect on uveitis101. These findings suggest that bimekizumab 502 

may offer protective benefits against uveitis, lowering incidence of uveitis (0.6%) compared 503 

to placebo (4.6%). 504 

 505 

Another approach for treating NIPU in adults has been targeting IL-6. Tocilizumab has the 506 

largest body of evidence for efficacy, showing significant reductions in uveitis and 507 

improvements in visual acuity in a phase 2 trial102,103. This trial randomised patients to receive 508 

either 4mg or 8mg of IV tocilizumab, including adults with undifferentiated uveitis, 509 

sarcoidosis, and Behçet’s disease. However, the route of administration may impact efficacy. 510 

While IV tocilizumab has shown promise, the APTITUDE trial, which used subcutaneous (SC) 511 

tocilizumab in children with JIA-U, showed a lower response rate of only 33.3% by month 3104.  512 

Sarilumab, which also inhibits IL-6 receptor signaling, has demonstrated efficacy in a placebo-513 

controlled RCT for adults with NIPU, resulting in reduced inflammation, lower steroid 514 

dependence, and enhanced visual acuity105. Abatacept is a fusion protein that modulates T-515 

cell activation by binding to CD80 and CD86, preventing their interaction with CD28 on T cells. 516 

Abatacept has shown some promise in treating adults with NIPU, as a prospective study in 517 

birdshot uveitis demonstrated that it was well-tolerated and reduced most of the clinical 518 

inflammatory parameters106. However, this did not translate to an improvement in visual 519 

acuity. Rituximab is a monoclonal antibody that targets CD20, leading to the depletion of B 520 

cells and has been used as a third-line bDMARD in treating NIPU and appears to be effective 521 

and well-tolerated, particularly in patients with Behçet’s uveitis107. JAK inhibitors have been 522 

more recently used for the treatment of NIPU that does not respond to other bDMARDs108. 523 

The strongest current evidence supports the use of filgotinib, as demonstrated by a placebo-524 

controlled RCT showing a reduction in adults with NIPU flares with good tolerability109. 525 

Filgotinib has been approved for the treatment of adults with rheumatoid arthritis and 526 

inflammatory bowel disease in the European Union, Great Britain, and Japan, but it has not 527 

yet been approved in the United States. 528 

 529 

In children with JIA-U, several RCTs have been conducted on bDMARDs, with the strongest 530 

evidence supporting the use of adalimumab110,111. Adalimumab has been shown to prevent 531 

treatment failure in patients with JIA-U who were already stable on MTX110, and to improve 532 



uveitis in patients who had shown an inadequate response to topical steroids and MTX111 in 533 

placebo-controlled RCTs. The timing of discontinuing adalimumab in stable patients is 534 

currently under investigation in RCTs112, as previous long-term follow-up data revealed a high 535 

rate of relapse and the need to restart adalimumab after stopping the treatment113. Early 536 

non-randomised studies have demonstrated the efficacy and tolerability of infliximab at 537 

higher doses (6-10 mg/kg every 4-6 weeks)114,115, with no efficacy observed at lower doses (3-538 

5 mg/kg every 6-8 weeks). Our recent findings suggest that infliximab can be effective in 539 

patients who did not respond to adalimumab, indicating that 'in-class switching' among anti-540 

TNFs may have a role in management97. The ACR guidelines recommend increasing the 541 

dose/frequency of a anti-TNF over switching for children with JIA who do not respond to the 542 

standard dose, and switching to another anti-TNF over trying a different biologic if the higher 543 

dose also fails38. Non-randomised studies have shown efficacy of tocilizumab in JIA-U with 544 

intravenous administration116. However, in a phase 2 non-randomised trial, our examination 545 

of subcutaneous administration of tocilizumab did not meet the primary end point117. This 546 

study does suggest a role for tocilizumab in a third of those refractory to adalimumab and 547 

MTX. It is possible that intravenous administration of tocilizumab and a biomarker driven 548 

approach might maximise the success of tocilizumab for JIA-U. We are currently conducting 549 

adaptive design clinical trials in JIA-U of secukinumab118  and  baricitinib119. The ACR guidelines 550 

suggest that for patients who have failed MTX and two anti-TNF at above-standard dose and 551 

frequency, abatacept or tocilizumab are recommended as alternatives38. Other biologic 552 

agents have fewer data, typically consisting of small retrospective case series, and they have 553 

therefore been excluded from the scope of this review. Table 3 summarises the evidence 554 

levels for various bDMARDs used in the treatment of uveitis in both adults and children, 555 

including specific considerations for dosage and administration, and indicating whether the 556 

medications are licensed by NICE or FDA. 557 

 558 

Prognosis  559 

 560 

Visual prognosis in uveitis depends on the anatomical location and duration and severity of 561 

inflammation120. In adults with uveitis, posterior segment inflammation is typically associated 562 

with reduced vision at presentation, and a poorer visual outcome compared with anterior 563 

uveitis121. Systemic diseases with poorer prognosis in the longer term include Behçet’s 564 

disease and Blau syndrome. A retrospective study involving 175 pediatric and adult patients 565 

with Behçet’s disease reported a mean visual acuity of 0.39 logMAR (approximately 20/50 566 

Snellen) at presentation and 0.34 logMAR (approximately 20/40 Snellen) at 60 months122. 567 

Blau-associated uveitis also carries a poor visual prognosis with 80% of eyes having a visual 568 

acuity of >0.3 (worse than 6/12) at 20 years in one retrospective study12. Conversely, HLA-569 

B27 associated acute anterior uveitis tends to have a good visual prognosis with a 10-year 570 

median visual acuity of 0.1 LogMAR (6/7.5 Snellen), although ocular complications, including 571 

posterior synechiae and cataract, are common123. Similarly, patients with sarcoid-associated 572 



uveitis also have good visual outcomes with a median visual acuity at 10 years of 0.0 (6/6), 573 

but high rates of cataract and macular oedema124. 574 

 575 

Maintenance of visual acuity in the medium term has been demonstrated in clinical trials of 576 

biologic treatment and intravitreal steroid therapy. The Visual III study, looking at 78 weeks 577 

of follow up data of adalimumab in non-infectious adult uveitis, showed an overall 578 

improvement in visual acuity in patients entering the study with active disease, and stable 579 

visual acuity in those with inactive disease at baseline76. Five year follow up of a cohort of 580 

participants in the SYCAMORE trial of adalimumab for JIA-U similarly showed stable visual 581 

acuity113. Intravitreal fluocinolone implants are effective at improving visual acuity over 36 582 

months in adults, but the majority of patients require cataract surgery by 3 years125. 583 

 584 

Due to the high risk of asymptomatic uveitis and potential visual loss in children, targeted 585 

screening programs, particularly for JIA-U, are implemented to ensure early detection and 586 

effective management of uveitis38,126. Visual outcomes in children with JIA-U have improved 587 

over the last 10 years, with a median 5-year visual acuity of -0.1 (6/5) at 5 years and a 588 

reduction in cataract and glaucoma surgery127. This is likely to be due to earlier use of systemic 589 

therapies, biologic treatments and better screening for uveitis128. However, sight loss and 590 

ocular surgery are still common in adults with JIA-U129. A recent retrospective study of 166 591 

pediatric uveitis patients, including JIA-associated cases, showed 72.9% received 592 

conventional immunosuppressants and 34.9% biologics130. Within this cohort, 7.3% 593 

developed cataracts, 8.1% had elevated intraocular pressure, and 0.9% required intraocular 594 

surgery. Visual acuity deterioration to worse than 20/200 occurred at 0.01 per eye-year. 595 

 596 

 597 

Future directions 598 

 599 

There remain several key priorities in relation to uveitis care (Table 4) – from early detection, 600 

diagnostic accuracy and prognostication, to identifying novel drug targets and precision 601 

therapies. With the growing availability of multi-omic datasets and disease registries, 602 

combined with the increased awareness of the need for large scale research collaborations, 603 

progress is being made in many areas.  604 

 605 

Risk stratification, diagnosis and prognostication 606 

Early detection and diagnostic accuracy are paramount, given the poor prognosis and risk to 607 

vision posed by uveitis. In the paediatric setting, JIA-U screening aids early detection but poses 608 

a significant burden on patients, families and health resources. The UK-based “ChiLdhood 609 

arthritis and its associated Uveitis: Stratification Through Endotypes and mechanism to 610 

delivER benefit (CLUSTER)” consortium is a unique example of a national alliance between 611 

clinicians, academics and industry partners aiming to define disease endotypes, and integrate 612 

these with prognostic biomarkers and treatment responses to develop a stratified medicine 613 



approach for children with JIA and JIA-U131. The consortium and collaborators have recently 614 

presented data on the use of genetic biomarkers132 for JIA-U risk stratification. Anterior 615 

segment OCT is emerging as an imaging modality for diagnosing and monitoring anterior 616 

uveitis in adults133 and children134, and could be further augmented using artificial 617 

intelligence135. However, there is a demonstrable need for ethnically diverse normative 618 

datasets using this approach136. 619 

 620 

Monitoring disease activity 621 

Robust disease activity monitoring and biomarkers of treatment response will be critical to 622 

informing treatment withdrawal study design. Monitoring disease activity and treatment 623 

responses using tear samples in children and adults has had limited success137,138. The recently 624 

validated UVEDAI uveitis disease activity index in adults includes key indicators such as 625 

anterior chamber cell grade, vitreous haze, central macular edema, inflammatory vessel 626 

sheathing, papillitis, and choroidal/retinal lesions139,140. Patient evaluations are also 627 

incorporated. However, there is currently no validated tool for children. A recent open-label 628 

study in children with idiopathic, JIA or Behçet’s associated uveitis assessed the ability to 629 

taper and withdraw adalimumab after a period of remission. However, the study reported a 630 

high uveitis recurrence rate, with only 4 out of 7 patients with Behçet's maintaining remission 631 

six months after stopping adalimumab141, highlighting the need for tools not only to monitor 632 

disease activity but also to assess the likelihood of maintaining inactivity and guide 633 

therapeutic decisions. The ADJUST RCT, examining withdrawal of adalimumab for patients 634 

with JIA-U and 12 months of well controlled ocular inflammation112, will imminently be 635 

reporting their findings. 636 

 637 

Novel therapies 638 

A proportion of patients remain intolerant of, or resistant to, current agents for treating 639 

uveitis. In addition to established treatments, several promising clinical trials are currently in 640 

progress. Researchers are investigating systemic therapies such as brepocitinib (TYK2/JAK1 641 

inhibitor)142, izokibep (IL-17A inhibitor)143, and ustekinumab (IL-12/23 inhibitor)144, as well as 642 

the intravitreal vamikibart (IL-6 inhibitor)145.  The recent availability of large-scale genome 643 

wide association data for non-infectious uveitis in adults146, means that genetic epidemiology 644 

methods for drug discovery147 are now on the horizon. Research is also ongoing into advanced 645 

drug delivery systems, such as nano-based technologies, to improve drug availability of 646 

existing therapies whilst minimising systemic side effects148. While these have shown promise 647 

in animal models of experimental autoimmune uveitis149, they have yet to be assessed in 648 

humans. 649 

 650 

Conclusions 651 

 652 

Uveitis is a wide-reaching condition affecting many adults and children with rheumatological 653 

diagnoses. Relevant to rheumatology, uveitis can occur as a direct result of systemic IMID or 654 



associated therapies, or from ocular infections in the context of systemic 655 

immunosuppression. In this review we have underscored the need for effective collaborative 656 

working between rheumatologists and ophthalmologists to discern the underlying uveitis 657 

aetiology and guide patient care. With a growing number of therapies available to treat 658 

uveitis, prognosis for patients with uveitis in improving. Advancing our understanding of 659 

disease mechanism is helping to guide new therapies and treatment escalation strategies. 660 

However, there remains considerable unmet need for precision medicine approaches and 661 

novel therapies for this patient population, particularly those with refractory uveitis. 662 

Addressing these unmet needs will require large-scale multi-disciplinary partnerships to 663 

address. 664 

 665 

Key points 666 

 667 

- Uveitis accounts for up to 10% of visual impairment globally, highlighting the need for 668 

prompt recognition and management. 669 

- TNF inhibitors have significantly improved outcomes in both adult and paediatric 670 

uveitis, with the strongest evidence for adalimumab. An exception is etanercept, 671 

which worsens uveitis. 672 

- The second-line biologic option for uveitis are IL-6 inhibitors, with IV tocilizumab 673 

having the most substantial supporting evidence. 674 

- Collaborative work between rheumatologists and ophthalmologists is critical for 675 

optimal management of uveitis. 676 

- More trials are needed in uveitis, as there is a wide array of novel molecules available 677 

for systemic rheumatic diseases that need to be explored for therapeutic use in 678 

uveitis. 679 

 680 
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 704 

 705 

Figure Legends 706 

 707 

Figure 1 Clinical Presentation in Uveitis 708 

 709 

The figure illustrates the presenting symptoms and signs associated with different types of 710 

uveitis. Rheumatological conditions can manifest as various uveitis subtypes, making it crucial 711 

to consider these potential presentations during rheumatology clinic evaluations. If there is 712 

any evidence of ocular involvement, a referral to ophthalmology is recommended for further 713 

assessment and management. An important exception is Juvenile Idiopathic Arthritis-714 

Associated Uveitis, which typically causes symptomatically silent chronic anterior uveitis. The 715 

figure will be professionally redrawn by the NRR graphics team. 716 

 717 

 718 

Figure 2 Pathogenesis of uveitis and therapeutic targets 719 

 720 

This figure illustrates the immunopathogenesis of uveitis. Within the thymus and bone 721 

marrow, the process of central tolerance eliminates lymphocytes with receptors specific for 722 

self-antigens through positive and negative selection. However, some cells with low affinity 723 

for self-antigens escape the thymus and, alongside deficient peripheral tolerance, circulate in 724 

the bloodstream. APCs present ocular antigens or PAMPs mimicking self-antigens to naive T-725 

cells, leading to their activation and differentiation into TH1 or TH17 phenotypes. These 726 

activated T-cells migrate and infiltrate the eye, where they secrete pro-inflammatory 727 

cytokines, causing a breakdown of the blood-retina barrier and recruitment of macrophages 728 

and neutrophils. This cellular activity can be observed in the anterior chamber as AAU and in 729 

the vitreous humour as IU. The pro-inflammatory cytokines can induce thrombotic vasculitis, 730 

focal inflammation in the choroid or retina, and leakage of fluid from retinal vessels, leading 731 

to optic disc swelling and uveitic macular oedema. The specific cells and predominant 732 

antigens involved in each patient with uveitis depend on the underlying disease process, 733 

resulting in different ocular phenotypes. Medications targeting the various cytokine and 734 

signalling pathways are indicated in green lettering. All cytokines within a green box depend 735 

on JAK signalling and are therefore susceptible to treatment with JAK inhibitors. The figure 736 



will be professionally redrawn by the NRR graphics team; AAU: Acute Anterior Uveitis, APCs: 737 

Antigen-Presenting Cells, IU: Intermediate Uveitis, PAMPs: Pathogen-Associated Molecular 738 

Patterns, TH1: T Helper 1, TH17: T Helper 17. 739 
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