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Abstract  

Purpose: To describe factors which predict visual loss and complications in intermediate uveitis.  

Design: Cross-sectional study. 

Subjects: Subjects with intermediate uveitis were identified from a database of 1254 uveitis patients 

seen in the clinic of a single consultant (SL) between 2011 and 2013.  

Methods: Information was gathered from the clinical notes of all subjects examined in clinic.  

Main outcome measures: Best corrected visual acuity (BCVA), moderate visual loss (MVL; ≤ 20/50), 

severe visual loss (SVL; ≤20/200) 

Results: 305 subjects (550 eyes) were included in the study comprising 24.3% of subjects seen in 

clinic. Mean age at diagnosis was 40.9 years ± 16.9 and 64.6% of subjects were female. Median 

follow up was 8.2 years (mean 9.7 years, 5452 eye-years). Systemic diagnosis was made in 39.7% of 

patients with sarcoidosis (22.6%) and multiple sclerosis (4.6%) the most frequent systemic 

associations. Median BCVA was 20/30 (mean LogMAR 0.26 ± 0.38 n=550 eyes) at presentation, 

20/30 (mean LogMAR 0.22 ± 0.42 n=430) at 5 years and 20/30 (mean LogMAR 0.23 ± 0.46 n=260) at 

10 years. Macular edema was observed in 224 eyes (40.7%) and was associated with idiopathic 

disease (p=0.001) and diabetes (p=0.001). Topical therapy was used in 82.7% and 34.2% received 

local injections of corticosteroids. 50.5% required oral steroids and 13.8% required second line 

immunosuppression. Subjects with a diagnosis of sarcoidosis were less likely to require a second line 

agent (4.3% vs 16.2% p = 0.011). On multivariate analysis, visual acuity at referral, retinal pigment 

epithelial atrophy, macular scarring were associated with increased risk of MVL, and visual acuity at 

referral, local therapy, macular scarring, retinal detachment and hypotony and phthisis were 

associated with increased risk of SVL.  



Conclusions: Intermediate uveitis has a long disease course with frequent complications and often 

requires systemic treatment. Despite this, most subjects are still able to achieve good long-term 

visual outcomes.  

 

Introduction 

Intermediate uveitis (IU) has been defined by the Standardization of Uveitis Nomenclature (SUN) 

Working Group as the subset of uveitis in which the vitreous is the major site of inflammation.1 IU is 

a relatively common occurrence among uveitis patients, and is reported to constitute 2-31% of 

subjects seen in tertiary uveitis clinics.2-4 Systemic associations are observed in 9 to 31% and vary 

with population studied, with sarcoidosis and multiple sclerosis reported most frequently.5, 6 

Subjects with IU often have a prolonged clinical course. A study of 29 subjects with at least ten years 

follow up observed remission of at least one year in only 34%, with mean time to remission 8.6 

years.7 Over this time period, complications are common. Cataract and cystoid macular edema 

(CME) are the most common complications, and incidence increases with duration of follow up.2, 4, 7 

CME is the most frequent cause of visual loss in IU.3-5, 8  

Several medium sized studies have been published recently examining clinical outcomes in pediatric 

populations compared to adult-onset IU.2, 4, 9, 10. These studies identified a similar clinical course and 

visual prognosis in childhood and adult onset IU, and included reasonable patient numbers (26-287 

subjects), however, follow up time was short, ranging from 2.2 to 4.5 years.2, 4, 9, 10 Recently, a large 

study examining factors predictive of remission in IU was published, demonstrating greater chance 

of remission in subjects with prior vitrectomy, diagnosis of intermediate uveitis within the last year, 

older age, female gender and Hispanic ethnicity.11 Other studies in adult populations have examined 

smaller groups (29-87 subjects) and have had short follow up periods (3.6 to 5.0 years),3, 5, 8 with the 

exception of a single study which examined clinical outcomes in 29 subjects with follow up of at least 



ten years.7 However, these studies did not address the risks of vision loss and long term clinical 

outcome in these patients. 

This study aimed to examine a large population of subjects with IU with a long follow up period, to 

determine clinical outcome, systemic associations, treatment, complications and risk factors for 

visual loss.  

 

Methods 

Subject selection 

Subjects with a diagnosis of IU were identified from a database of 1254 subjects who attended the 

uveitis clinics of a single consultant (S.L.) at Moorfields Eye Hospital, London, United Kingdom, 

between 2011 and 2013 (ethical approval for data collection LIGS10201, visual loss in uveitis). All 

other causes of vitritis were excluded and subjects with associated occlusive retinal vasculitis were 

excluded. All subject notes were reviewed to confirm the diagnosis of IU under the SUN guidelines.1  

Subjects had undergone an initial detailed ophthalmic history and review of systems, targeted 

towards identifying any systemic associations of IU. All subjects had screening blood tests, including 

full blood count, erythrocyte sedimentation rate, C-reactive protein, angiotensin converting enzyme 

(ACE), HLAB27 and syphilis serology. Additional investigations such as quantiferon-TB gold, chest x-

ray, MRI, were performed as directed by systems enquiry and other investigations also undertaken 

where appropriate (targeted approach). Any subjects with neurological symptoms or a history of 

optic neuritis were referred to a neurologist. Subjects with history or investigations suggestive of a 

systemic disorder were referred to the relevant physician. In the absence of any identified systemic 

association, systems review and relevant investigations were repeated at approximately two-yearly 

intervals or if new relevant signs or symptoms occurred.   



Subjects were under the care of a single consultant and were treated according to a standardized 

treatment algorithm. Subjects with associated anterior chamber inflammation were treated with 

topical corticosteroids (dexamethasone 0.1%) titrated to degree of inflammation with additional 

therapy such as mydriatics and intraocular pressure (IOP) lowering drops as required.   

Treatment for IU was initiated for vitritis resulting in a drop in best corrected visual acuity (BCVA), 

cystoid macular edema (CME) or papillitis. Bilateral disease was treated with oral corticosteroids as 

first line, and unilateral disease was treated with local steroid as first line where possible. Treatment 

was swapped if there was inadequate response or intolerance. Children were treated with oral 

corticosteroids as first line, rather than local therapy, regardless of whether the disease was 

unilateral or bilateral.  

Data collection 

Notes were reviewed to record demographic characteristics, systemic diagnoses, presentation, 

treatment, complications and visual acuity at 1 year, 5 years, 10 years and last follow up 

appointment.  

The BCVA results were converted to logarithm of the minimum angle of resolution (LogMAR) units 

for analysis. For BCVA of counting fingers or worse, the following conversion was used: counting 

fingers, 2.0 LogMAR; hand movements, 2.3 LogMAR; light perception, 2.6 LogMAR; and no light 

perception, 2.9 LogMAR.12, 13 Visual loss was defined according to SUN guidelines: moderate visual 

loss (MVL) BCVA ≤ 20/50; severe visual loss (SVL) BCVA ≤ 20/200.1  

Glaucomatous optic neuropathy was defined as typical optic disc changes believed to be secondary 

to glaucoma. Optic neuropathy was defined as all other optic neuropathies excluding glaucomatous. 

Macular pathology (CME, scarring, RPE damage) was identified by review of clinical notes, fundus 

photography, ocular coherence tomography (OCT) and fundus fluorescein angiography (FFA).  

 



Analysis and statistics 

All data was entered into an Excel spreadsheet and analyzed using SPSS statistical software version 

22 (IBM, Chicago, IL). Continuous data are presented as mean ± standard deviation for normally 

distributed data, and median (interquartile range) for skewed data.  Categorical variables are 

presented as n (%). Patient related observations were compared with either independent t-test, 

Mann-Whitney U-test, or Chi squared test as appropriate. A generalized estimating equations 

approach to observations nested within the same individual was used to compare outcomes for 

eyes. The Kaplan-Meier estimator was used to examine survival from visual loss. Multivariate 

analysis and relative risks for causes of MVL and SVL were calculated using a Cox regression model 

while adjusting for correlations between both eyes of the same subject. All tests were two tailed, 

and a p value of < 0.05 was considered statistically significant.  

 

Results 

There were 550 eyes of 305 subjects identified with IU (24.3% of subjects). Subject demographics are 

reported in Table 1.  Twenty-five subjects (8.2%) were aged < 16 years at diagnosis. Bilateral disease 

was observed in 247 subjects (81.0%). Median follow up period was 8.2 years (IQR 4.7-13.6 years, 

mean 9.7 years, 2959 patient-years, 5452 eye-years) and 10-year follow up was available in 141 

subjects (46.2%).  

Associated systemic disease was identified in 121 subjects (39.7%) [Table 2]. Sarcoidosis was 

reported in 69 subjects (22.6%) and was more common in black subjects (43.6%) and South Asian 

subjects (25.0%) compared to white subjects (12.8%) (p=0.014). There was no association between a 

diagnosis of sarcoidosis and gender or age at diagnosis. Multiple sclerosis (MS) was reported in 14 

subjects (4.6%). Mean age at diagnosis with uveitis in subjects with MS was 41.1 years, 9 subjects 

(64.3%) were female and 11 subjects (78.6%) were white. There was no association between age at 



presentation, gender or ethnicity and a diagnosis of MS. Diagnosis of MS was made prior to uveitis 

onset in 10 subjects (71.4%), simultaneously with the diagnosis in 1 subject (7.2%), after the 

diagnosis of uveitis in 2 subjects (14.3%) and was not specified in one subject. MS was diagnosed 

between 22 years prior to onset of IU, to 10 years after. Mean time from diagnosis of uveitis to 

diagnosis of MS was -7.7 ± 9.3 years.  

Visual outcome and complications 

Median visual acuity at presentation was 20/30 (0.20 LogMAR, IQR 0.00-0.50). Visual acuity at first 

presentation, 1 year, 5 years and 10 years are given in Figure 1. Median visual acuity at 10-year 

follow up (n=141 patients, 254 eyes) was 20/30 (0.20 LogMAR, IQR 0.00-0.30), and median visual 

acuity at the final follow up date was 20/30 (0.20 LogMAR, IQR 0.00-0.30).  

Complications observed during follow up are listed in Table 3. Cataract was the most frequently 

reported complication, and cataract surgery was required in 176 eyes (32.0%). Subjects who 

developed cataract were older at presentation with uveitis (45.6 vs 36.6 years p<0.0005). No 

difference was observed in gender or ethnicity, but subjects with a diagnosis of sarcoidosis were 

slightly less likely to develop cataract (38.6% vs 49.5% p=0.03). Cystoid macular edema (CME) was 

more common in subjects who were older at presentation with uveitis (44.4 vs 38.4 years p < 

0.0005). Pediatric subjects (<16 years) were less likely to have cystoid macular edema than adults 

(24.4% vs 42.2% p = 0.020). No difference was observed between genders, but there was a 

difference between ethnic groups, with CME less common in black subjects with IU (26.5%) 

compared to white (46.0%) or Asian (42.6%) p = 0.002. Subjects with a systemic diagnosis were less 

likely to develop CME (32.6% v 46.4% p = 0.001), and, in particular, subjects with sarcoidosis were 

less likely to develop CME (27.3% vs 45.0%, p < 0.0005).  Subjects with diabetes were more likely to 

develop CME (70.4% vs 39.2% p=0.001), however no difference was observed in rates of diabetic 

retinopathy and CME in the diabetic group. 



Whilst raised intraocular pressure was common, most were managed topically, with only 38 subjects 

(12.5%) requiring oral acetazolamide, and 25 eyes (4.5%) undergoing trabeculectomy or glaucoma 

drainage surgery. Glaucoma surgery was performed for uveitic glaucoma in 24 subjects and for 

uncontrolled ocular hypertension in a steroid responder in 1 subject. Glaucoma was more frequent 

in male subjects (p=0.02) and in subjects with sarcoidosis (p<0.0005). No association was observed 

with age or ethnicity. Subjects with glaucoma were more likely to have cataract (p = 0.001) and 

epiretinal membrane (p = 0.027). There was no significant difference in the incidence of CME in 

those who developed glaucoma. Subjects who were steroid responders were also more likely to 

develop glaucoma (19.6% vs 7.5% p < 0.0005).  

Optic neuropathy occurred in 12 subjects (14 eyes), of whom 5 subjects (6 eyes) had a diagnosis of 

multiple sclerosis (p < 0.0005). Subjects with optic neuropathy were more likely to be female (92.9% 

vs 64.4%, p = 0.027). No difference was observed in ethnicity or age at presentation.  

Poor vision (BCVA ≤ 6/15) was observed in 138 eyes (25.1%) at presentation. Subjects were more 

likely to have poor vision at presentation if they were tertiary referrals (34.6% vs 20.3% p < 0.0005) 

and if they were older at first diagnosis of uveitis (p < 0.0005). Subjects with sarcoidosis were less 

likely to have poor visual acuity at presentation (15.9% vs 28.0% p = 0.006). Poor presenting visual 

acuity was associated with lower visual acuity throughout follow up (p < 0.0005), increased 

likelihood of requiring oral steroid (p = 0.016) or local steroid therapy (p = 0.001) and increased risk 

of permanent moderate visual loss (BCVA < 20/50 to < 20/200 [MVL]) or severe visual loss (BCVA ≤ 

20/200 [SVL], p = 0.002).  

MVL occurred in 39 eyes (7.1%) and SVL occurred in 30 eyes (5.5%). Bilateral MVL occurred in 8 

subjects (2.6%) and bilateral SVL occurred in 4 subjects (1.3%). Causes of MVL and SVL are listed in 

Table 4 and a Kaplan-Meier survival plot for MVL and SVL is shown in Figure 2. Predictors of MVL and 

SVL are reported in Table 5 and 6. On multivariate analysis, RPE atrophy, macular scarring, retinal 



detachment, and optic neuropathy, and were associated with increased risk of MVL, and macular 

scarring, retinal detachment, and hypotony and phthis were associated with increased risk of SVL.  

Treatment 

In our cohort, 455 eyes (82.7%) received topical steroid treatment and 188 (34.2%) received local 

injections of corticosteroids: 154 (28.0%) were treated with orbital floor injections of corticosteroid 

(depomedrol, 40mg/1ml), 75 (13.6%) received intravitreal injections of triamcinolone acetate 

(4mg/0.1ml), and 18 (3.3%) required dexamethasone implants (700µg). Five eyes (0.9%) received 

intravitreal methotrexate injections (400µg/0.1ml). 

One hundred and fifty four subjects (50.5%) required oral steroids for disease control, and 87 

(28.5%) required > 40mg per day (or >25mg in pediatric cohort). Subjects requiring oral steroid were 

slightly younger at diagnosis (38.1 years vs. 43.7 years, p = 0.004). Forty-two subjects (13.8%) 

required a second line agent. Second line agents used included methotrexate 13 subjects, 

cyclosporine 8 subjects, mycophenolate mofetil 33 subjects, azathioprine 4 subjects, anti-tumour 

necrosis factor drugs 7 subjects and rituximab 2 subjects. . Factors predictive of requiring a second 

line agent included tertiary referral (p < 0.0005) and poor visual acuity at presentation (p < 0.0005). 

Age at diagnosis, gender and ethnicity were not associated with requiring a second line agent. 

Subjects with a diagnosis of sarcoidosis had the same likelihood of requiring systemic steroids, but 

were less likely to require a second line agent (4.3% vs 16.2% p = 0.011).  32.9% of subjects received 

topical treatment alone. Subjects receiving topical therapy only were more likely to have a good 

presenting visual acuity (LogMAR 0.14 ± 0.31 vs 0.32 ± 0.40 p < 0.0005), less likely to have cataract (p 

= 0.002) and were less likely to be tertiary referrals (p = 0.002). 

 

Discussion  



This study examined predictive factors for visual loss and complications in a large cohort of subjects 

managed with a standard approach under a single consultant. Follow up was long, (5452 eye-years, 

2959 patient-years), and 141 subjects (46.2%) had ≥ 10 years of follow up. IU comprised 24.3% of 

subjects seen in our uveitis clinic.13  

IUis primarily described as a disease of young adults, with most presentations under the age of 40 

years.3, 4, 14, 15 In our study population, the mean age was older (40.9 ± 16.9 years), possibly reflecting 

differences in referral patterns. Associated systemic diagnosis was observed in 39.7% of subjects, 

which is higher than other reported studies.3, 5, 16 The rates of systemic diagnosis in IU vary markedly 

between populations.5, 16 Rates of systemic diagnosis have been shown to increase with duration of 

follow up, with rates of systemic diagnosis nearly doubling over 5-10 year follow up7, 16 and it is 

important to repeat screening questions and relevant investigations in subjects previously identified 

as ‘idiopathic’. Sarcoidosis was the most common associated condition in our study, occurring in 

22.6%. Sarcoidosis occurs most commonly in men, however, it is females who are most likely to 

present with uveitis secondary to sarcoid.17 Our study demonstrated a more benign course of IU in 

subjects diagnosed with sarcoidosis, with a lower incidence of CME, cataract and SVL, and subjects 

with sarcoidosis were less likely to require second line immunosuppression.  

Multiple sclerosis (MS) has been described in subjects with uveitis, with intermediate uveitis the 

most common presentation.18 Rates of multiple sclerosis in subjects with intermediate uveitis range 

from 0 to 17% depending on the study population,2, 3, 5 and are reported to be higher in the subset of 

intermediate uveitis with pars planitis.19 Diagnosis of MS may be made prior to uveitis, at the same 

time, or following the diagnosis of uveitis,20 and in Messenger et al’s study examining 113 subjects 

with uveitis and multiple sclerosis, MS was diagnosed after uveitis in 56%.18 MS was diagnosed 

within 5 years of uveitis diagnosis in 59% of subjects, leaving a significant number diagnosed late, up 

to 29 years after diagnosis of uveitis. A long follow up period is thus critical in any study that wishes 

to document the true incidence of MS in a population with uveitis. In our study, 14 subjects were 



identified with MS-associated IU, most of who were diagnosed prior to presenting with uveitis. The 

true incidence of MS in our cohort may indeed be higher than reported, although the long follow up 

times in our cohort increase the likelihood of detecting disease that was subclinical at presentation. 

We follow the policy of performing screening MRI in all subjects with ‘idiopathic’ IU, prior to 

commencing a subject on infliximab or adalimumab, as these agents have a risk of worsening 

demyelinating disease.21  

Visual loss secondary to uveitis is responsible for 10-15% of all cases of blindness worldwide in 

people of working age.22, 23 Visual loss occurs in around 19% of subjects with uveitis, and is more 

common in intermediate, posterior and panuveitis.13 IUhas a long disease course and frequent 

complications,7 however, the visual prognosis remains good, with median ten year visual acuity 

20/30, and permanent visual loss occurring in 12.6% of eyes in our study population (MVL 7.1%, SVL 

5.5%). The MUST trial examined factors associated with poorer visual outcomes in subjects with 

intermediate, panuveitis and posterior uveitis. Eyes with more prolonged inflammation had a poorer 

prognosis, and intermediate uveitis had a similar prognosis to panuveitis and better visual prognosis 

than posterior uveitis.24 In the current study, cystoid macular edema (CME) was identified as a risk 

factor for vision loss on univariate analysis, but was not significant in multivariate analysis, although 

potential sequelae of CME (macular atrophy and scarring) were significantly associated with 

moderate and severe vision loss. CME occurred commonly in our subject cohort (40.7%) and 

frequently responded well to treatment with local and systemic therapy. CME in uveitis may be 

treated with corticosteroid, either given topically, systemically, periocular or intravitreally, including 

slow release preparations of dexamethasone (Ozurdex) or fluocinolone (Retisert).25-28 Other 

treatment options have also been reported, including immunomodulatory therapy, topical and 

systemic non steroidals, acetazolamide, intravitreal methotrexate and intravitreal anti-VEGF 

therapy.29-31 Traditionally, clinicians have employed a step ladder approach to treatment, tending to 

employ systemic treatment in bilateral disease and local treatment in unilateral disease. 

Improvement is observed in approximately two-thirds of subjects with uveitic CME over 2 years of 



follow up.32 The MUST trial compared systemic anti-inflammatory therapy versus fluocinolone 

acetonide intraocular implant for intermediate uveitis, posterior uveitis and panuveitis. No 

difference was observed in the rates of improvement in macular oedema, however, subjects treated 

with fluocinolone implant had greater quantitative improvement in macular thickness over the 

follow up period.24, 32  

 

IU is a common condition with frequent systemic associations. The disease course is long and 

subjects frequently experience multiple complications of both the disease and the treatment. 

Despite this, careful management results in most subjects achieving good visual outcomes, and 

permanent visual loss is uncommon. Efforts should be directed towards identifying subjects at 

increased risk of visual loss and ensuring timely referral to further improve long term outcomes.  

 

  



Figure Legends 

Figure 1- Best corrected visual acuity over time. Boxes show interquartile range and lines show 

maximum and minimum visual acuity over 10 years follow-up. LogMAR= Log minimal angle of 

resolution 

 

Figure 2- Kaplan Meier survival from moderate and severe visual loss. Vertical ticks marks indicate 

censored cases. MVL = moderate visual loss (BCVA ≤ 20/50); SVL = severe visual loss (BCVA ≤20/200)  
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