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Abstract 51 

 52 

Objectives 53 

To ascertain adherence to an international consensus target of ≤7.5mg/day of prednisolone 54 

for maintenance systemic corticosteroid (CS) prescribing in uveitis and report the frequency 55 

of courses of high-dose systemic CS in the UK. 56 

 57 

Methods 58 

We conducted a national, multicentre audit of systemic CS prescribing for uveitis at 11 UK 59 

sites between November 2018 and March 2019. High-dose CS was defined as (1) 60 

maintenance >7.5mg prednisolone for >3 consecutive months, or (2) >1 course ≥40mg oral 61 

CS or ≥ 500mg intravenous (IV) methylprednisolone in the past 12 months. Case notes of 62 

patients exceeding threshold CS doses were reviewed by an independent uveitis specialist 63 

and judged as avoidable or not, based upon a scoring matrix. 64 

 65 

Results 66 

Of 667 eligible patients, 285 (42.7%) were treated with oral or IV CS over the preceding 12 67 

months; 96 (33.7%) of these exceeded the threshold for high-dose CS. Twenty-five percent of 68 

prescribing in patients on excess CS was judged avoidable; attributed to either prescribing 69 

long-term CS without evidence of consideration of alternative strategies, prescribing error or 70 

miscommunication. More patients received immunomodulatory therapy (IMT) in the group 71 

treated with CS above threshold than below threshold (p<0.001) but there was no significant 72 

difference in doses of IMT.  73 

 74 

 75 
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Conclusion  76 

33% of patients had been prescribed excessive corticosteroid when compared to the reference 77 

standard. An analysis of decision–making suggests there may be opportunity to reduce excess 78 

CS prescribing in 25% of these patients.  79 

 80 

 81 

 82 

 83 

 84 

 85 

 86 

 87 
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Introduction 101 

 102 

Corticosteroids (CS) have been the mainstay of treatment for non-infectious uveitis (NIU) 103 

and scleritis since the middle of the 20th century. NIU is often a chronic disease characterised 104 

by remission and relapses affecting vision. Systemic CS are a highly effective first line in 105 

therapy which rapidly and inexpensively control active disease and prevent relapses. The 106 

medium and long-term risk profile of systemic CS is well-known and includes weight gain, 107 

thrombotic venous occlusions, hypertension, diabetes, osteoporosis and adrenal insufficiency. 108 

Within the eye, their use results in secondary complications such as glaucoma and 109 

cataract[1]. A daily oral prednisolone dose in excess of 7.5mg/day is associated with a greater 110 

than 2-fold increase in risk of cardiovascular events[2]. Although the exact relation between 111 

dose and adverse effects remains unknown, significant reductions in bone mineral density are 112 

associated with doses ≥5mg/day[1]. In the context of biologic therapies, a large registry study 113 

showed that the risk of infection was directly related to the dose of systemic CS[3].    114 

 115 

Consensus guidelines for NIU published in 2000 recommend a maximum maintenance (> 3 116 

consecutive months) dose of 10mg/day oral prednisolone and steroid-sparing 117 

immunomodulatory therapy (IMT) in patients requiring more than 10mg/day[4]. This 118 

principle was reiterated by an international consensus group, recommending IMT for relapses 119 

after reduction of oral CS dose to 7-10mg/day[5]. Other speciality groups within the UK, 120 

including rheumatology have guidelines for CS use in clinical practice to minimise the 121 

burden of side effects[6]. Consequently, a maintenance dose of ≤7.5mg/day CS, usually 122 

prednisolone in the UK, is considered an acceptable target for maintenance treatment by 123 

uveitis specialists and other physicians treating autoimmune diseases[6, 7]. However, 124 

adherence to a consensus target by practising uveitis specialists is unknown. High dose 125 
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systemic CS contribute to cumulative CS exposure[1] but no study to date has reported upon 126 

the frequency with which courses of high dose systemic CS are prescribed in uveitis.  127 

 128 

The Ocular Inflammation Steroid Toxicity Risk (OSTRICH) study was conducted to evaluate 129 

patterns of CS use in uveitis and scleritis through the UK National Uveitis Clinical Study 130 

Group[8], a clinical research network of uveitis specialists based within the UK. We wished 131 

to determine the proportion of patients prescribed excess of 7.5mg of prednisolone for 3 132 

months, and the number of episodes of high dose systemic CS use for relapses or poorly 133 

controlled disease amongst participating centres.  134 

 135 

Methods 136 

 137 

The OSTRICH study was conducted as a national, multicentre audit at eleven sites in the UK. 138 

All members of the UK Uveitis National Clinical Study Group[8], a national clinical research 139 

organisation for ophthalmologists managing uveitis patients in secondary and tertiary 140 

institutions, were invited to participate in this study. Ten out of eleven participating sites 141 

were tertiary uveitis centres, representing half of all tertiary centres in the UK.   142 

 143 

Institutional Caldicott Guardian approval was obtained at each site; ethical approval was not 144 

required by our institutional review board. The study was carried out in two phases; the 145 

output from Phase 1 was utilised in Phase 2. Anonymised site and subject data were collected 146 

and stored securely using a REDCap database (v8.10 © 2020 Vanderbilt University, 147 

Nashville, TN, USA) held at the University of Oxford[9, 10].  148 

 149 

 150 
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Phase 1: CS data collection 151 

 152 

We wished to determine the proportion of patients with non-infectious uveitis or scleritis who 153 

met criteria for excess systemic CS in the past 12 months. The criteria for excess CS were 1) 154 

a maintenance dose of >7.5mg prednisolone for >3 consecutive months or 2) >1 course of 155 

rescue CS therapy (≥40mg oral CS or ≥ 500mg intravenous methylprednisolone), in the past 156 

12 months. For the purposes of this study, we adopted a threshold of one course of high dose 157 

systemic CS per year from the British Society of Gastroenterology guidelines as 158 

acceptable[7].  159 

 160 

Uveitis specialists at eleven sites across the UK completed questionnaires for consecutive 161 

non-infectious uveitis and scleritis patients attending clinic for a 6-week period between 162 

November 2018 and March 2019. Data collected included diagnosis, the presence of active 163 

uveitis/scleritis, sight-threatening complications, and all treatments received in the past 12 164 

months (Table 1, Supplementary information). 165 

 166 

Subjects meeting eligibility criteria were 1) over 16 years old, 2) had a diagnosis of non-167 

infectious chronic anterior uveitis, intermediate uveitis, posterior uveitis, panuveitis or non-168 

infectious scleritis and 3) had been followed up for at least 6 months. Patients who were 169 

prescribed CS for systemic disease rather than ocular inflammation were removed from the 170 

study. 171 

 172 

 173 

 174 

 175 
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Phase 2:  Scoring Matrix for CS Prescribing 176 

 177 

Case notes from a sample of 52 subjects in 5 sites, meeting the criteria for excess CS in the 178 

past 12 months, were reviewed by an independent uveitis expert, either at the same or a 179 

different site and were masked to identifying data if at a different site. The notes were placed 180 

in two categories: either avoidable or unavoidable excess steroid prescribing according to a 181 

scoring matrix. Table 1 shows the reasons for avoidable and unavoidable excess CS 182 

prescribing.  183 

 184 

Phase 1 and Phase 2 are summarised in the algorithm in Figure 1. 185 

 186 

Statistical Analysis 187 

Data were analysed using statistical software (R v3.3.3; R development Core Team 2013, 188 

University of Auckland, New Zealand)[11]. For non-parametric continuous data, between 189 

group comparisons were analysed using the Mann Whitney U test. Comparison of 190 

proportions between groups was analysed using Pearson’s Chi-squared test statistic. Alpha 191 

was set at 0.05.  192 

 193 

Results 194 

 195 

Phase I  196 

Questionnaires completed by uveitis specialists for 892 patients from eleven different centres 197 

treating uveitis and scleritis patients were entered into Phase 1 of the study, of which 667 198 

(74.8%) fulfilled the eligibility criteria (Figure 1). The mean age of patients was 50.5 years 199 

(range: 17 – 94 years). Uveitis involving the posterior segment of the eye was present in 200 
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16.5% of patients and the most common cause of sight threatening disease was cystoid 201 

macular oedema (Table 2 patient demographics and clinical characteristics). 202 

 203 

A total of 285 subjects (42.7% of eligible patients) were treated with oral or intravenous CS 204 

in the past 12 months (Table 2, Supplementary Information).  We recorded several other 205 

treatments: immunomodulatory therapies (IMT) including biologic therapies (54.4%), 206 

intravitreal CS (6.4%), periocular CS (5.2%) and anti-VEGF therapies (1.7%).  207 

 208 

Analysis of patients on CS 209 

 210 

Out of 285 patients treated with CS in this study, 96 (33.7%) met the criteria for excess CS 211 

(Figure 1) after exclusion of 9 cases who were treated with high dose CS for other systemic 212 

indications. Of those, 84 (29.5%) were treated with a maintenance dose of >7.5mg 213 

prednisolone continuously for longer than 3-month period and 23 (8.1%) were treated with 214 

more than 1 course of high dose CS within a 12-month period (Figure 2). 215 

 216 

Both the median CS dose at the current consultation and the median maximum CS dose in the 217 

past 12 months were significantly higher in the group treated with CS above threshold (10mg and 218 

40mg respectively) than in the group treated with CS below threshold (5mg and 10mg 219 

respectively) (p<0.001, Mann Whitney U test). Of the 96 patients treated with CS above 220 

threshold, 82 (85.4%) had active uveitis in the past 12 months, compared with only 51.9% of 221 

those treated with CS below threshold (p<0.001, Pearson’s chi-squared test). Figure 2 shows the 222 

distribution of CS use over 12 months.  223 

 224 
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Panuveitis was the most common type of uveitis for those patients treated with CS, either 225 

above or below threshold. Of the patients treated with CS above threshold, 52.1% were also 226 

taking calcium and 19.8% were taking bisphosphonates, compared to 47.6% and 16.9% 227 

respectively in patients treated with sub-threshold CS (these differences were not statistically 228 

significant). We did not record vitamin D prescriptions. Cystoid macular oedema was the 229 

most common site-threatening feature. Cystoid macular oedema and peripheral retinal 230 

vasculitis were significantly more common in patients treated with CS above threshold than 231 

those treated below threshold (p=0.042, Pearson’s chi-squared test) and (p=0.0288, Pearson’s 232 

chi-squared test) respectively (Table 2). 233 

 234 

Out of 96 patients who were prescribed above threshold CS, 66 (68.8%) received 235 

immunomodulatory therapy (IMT) in the past 12 months. By comparison, a significantly 236 

lower proportion of patients (88/189, 46.6%) treated with below threshold CS, received IMT 237 

(p<0.001, Pearson’s chi-squared test). (Table 3, Supplementary Information). Patients in both 238 

groups (above and below threshold) took biologic therapies and conventional IMTs at similar 239 

frequencies and doses respectively (Tables 3 and 4 Supplementary information). The doses of 240 

IMT reported were within standard therapeutic dosing ranges in the above threshold CS 241 

group. 242 

 243 

Phase 2 244 

 245 

A second uveitis expert reviewed clinical records using a semi-objective scoring matrix from 246 

a total of 52/96 patients who met criteria for above threshold CS prescribing from 5 247 

participating centres to a) identify reasons for excess CS prescribing and b) to determine 248 

whether this might have been avoided. (Table 1). The use of excess CS was judged avoidable 249 
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in 13/52 patients (25%), typically when there was an opportunity to reasonably curtail CS 250 

dose (Table 1). Of those 13 patients, 12 were treated with an excess maintenance dose of CS, 251 

as opposed to 1 treated with >1 rescue therapy of systemic CS. (Table 1).  252 

 253 

Discussion:  254 

 255 

This cross-sectional study included 667 patients, from 11 uveitis practices in the UK and is the 256 

first attempt at a country-wide analysis of CS prescribing practices, made possible by The Uveitis 257 

Clinical Study Group[8], a large clinical research network of uveitis specialists within the UK.  258 

 259 

Overall, 42.7% of patients were treated with oral CS for non-infectious uveitis excluding acute 260 

anterior uveitis and masquerade syndromes in the 12 months preceding their entry into the study. 261 

Of patients treated with CS (n=285) within this cohort, more than a third (38.9%) received at 262 

least one systemic course of high dose CS on one occasion over the preceding 12 months. The 263 

extent to which systemic CS is prescribed partly reflects that it is first-line therapy for ocular 264 

inflammation during induction or for flares of sight-threatening uveitis[12]. The use of 265 

intraocular CS implants was small (5.2%) over the preceding 12 months. 266 

   267 

Using criteria for excess maintenance CS endorsed by international consensus guidance and a 268 

pragmatic criterion for excess courses of high dose steroids adopted from British Society of 269 

Gastroenterology guidelines[7], we found that a third of patients (33.7%) taking CS within this 270 

study met the criteria for excess CS prescribing for ocular inflammation. Most excess steroid 271 

prescribing was for maintenance treatment (n=84, 29.5% of patients treated with CS). In a study 272 

on CS-induced osteoporosis in 2002 in 129 uveitis patients from five tertiary referral uveitis 273 
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centres in England, treatment time with prednisolone varied from 13 weeks to 31 years. The 274 

mean dose was 13.6mg/day (range 2.8-41) with a mean cumulative dose of 16,849mg. Bone 275 

density was abnormally low in 44.2%, and 15.5% had osteoporosis. Bone loss correlated 276 

with total steroid dose, mean dose, duration of treatment and the presence of pre-existing 277 

risk factors[13]. In a survey of prescribing practices of 63 US physicians treating patients with 278 

uveitis published in 2011, the mean initial dose of CS prescribed was 44mg, tapered to 34mg/day 279 

as a maintenance dose. Interestingly, 75% of surveyed physicians in this study were unaware of 280 

consensus guidelines[14]. In our cohort, the median maximum dose of CS prescribed in the past 281 

12 months was 10mg for those treated below threshold (mean 23mg) and 40mg for those treated 282 

above threshold (mean 40mg). At the ‘study visit’, the median dose was 5mg for those treated 283 

below threshold and 10mg for those treated above threshold.  284 

 285 

We did not find evidence for under-treatment with IMTs in patients who exceeded the threshold 286 

for high dose CS with respect to dose or number of immunomodulatory agents. (Tables 3 and 4, 287 

Supplementary Information). In the UK, adalimumab is the only licensed systemic therapy for 288 

use in non-infectious uveitis, although conventional IMTs are widely used off-label. Other 289 

biologic agents are not licensed and are only available in very limited circumstances such as 290 

Behcet’s disease[15]. Our data support the contention that there are insufficient therapies 291 

routinely available to spare CS exposure in uveitis. In the US, an evaluation of insurance claims, 292 

pointed to more ocular complications in uveitis patients than age-matched controls, reflecting 293 

insufficient available therapy[16]. Thus, uveitis and scleritis remain areas of unmet need 294 

particularly compared to other inflammatory diseases. 295 

  296 

The analysis during phase 2 of this study found that excess CS prescribing might be avoided in 297 

one quarter of cases. These results suggest that there is opportunity to reduce the proportion of 298 
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those exposed to large doses of CS, particularly as part of maintenance therapy. It is possible that 299 

greater awareness among prescribers of consensus guidance, greater utilisation of steroid-sparing 300 

therapies, local therapies, and increased communication with patients may reduce exposure to CS 301 

where they are not clinically necessary. 302 

 303 

Although there is no specific consensus guidance for courses of high dose systemic CS therapy in 304 

patients with uveitis or scleritis, a small percentage (8.1%) of the cohort receiving CS, were 305 

prescribed more than 1 course of high dose CS within a year. In the context of well-established 306 

risks of CS therapy, guidance on a desirable limit to the number of courses of high dose CS is 307 

appropriate. Attempting to limit CS to 1 high dose course per year and a maximal maintenance 308 

dose of 7.5mg prednisolone/ day would serve as a pragmatic means of minimising excess 309 

exposure to CS within uveitis practice and also reflects current prescribing for the majority of 310 

patients in the UK. 311 

 312 

This is the first study to investigate adherence to international consensus guidance for CS 313 

prescribing. We demonstrate significant dependence on CS in uveitis patients at maintenance 314 

doses of more than a dose of 7.5mg/day prednisolone and identify opportunity for reduction in 315 

CS exposure. We also recommend a modification of current guidelines to include a maximum of 316 

1 high dose CS course per year. The high rate of concomitant use of immunomodulatory therapy 317 

in those meeting the criteria for excess systemic CS exposure, suggests that in some cases, a 318 

higher dose of CS may be necessary due to inadequate control of intraocular inflammation 319 

despite existing immunosuppressive strategies. This underlines the need for greater availability of 320 

therapies to treat ocular inflammation. 321 

The strengths of this study were that: a large number of consecutive uveitis patients were 322 

included, from multiple centres, data were collected during the preceding 12 months and reflect 323 
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prescribing practices in principally tertiary uveitis centres in England. A possible limitation of 324 

this study is that the 6-week period of patient enrolment may have been too short, and a longer 325 

window would have generated a larger cohort of patients that could have been more 326 

representative of clinical practice. The study did not mandate how consecutive uveitis patients 327 

were identified, which varied between sites, and may have introduced bias if patients were 328 

missed. It is possible that CS prescribing practice within non-specialist centres and in other 329 

countries may differ from the findings in this study and that our findings are an underestimate of 330 

excessive corticosteroid prescribing.  331 

Using a national clinical network of uveitis specialists[8], we were able to report prescribing 332 

practices for CS, a medication class which is associated with both a poor tolerability profile in 333 

patients and significant long-term morbidity. Our data reflects the role of systemic CS in the 334 

current management of chronic non-infectious uveitis and offers insights into both adherence to 335 

existing CS prescribing guidance and the clinical settings in which prescribing decisions are 336 

made. Using a target maximum maintenance dose of 7.5mg/day, or equivalent, of prednisolone, 337 

which is consistent with international consensus guidelines[5], and a pragmatic target of no more 338 

than a single rescue treatment of CS over a 12-month period, about one third of patients received 339 

excess CS. A closer assessment of clinical decision-making suggests that there may be 340 

opportunity to reduce excess CS prescribing in a quarter of cases. This study also highlights that 341 

uveitis remains an area of unmet medical need, where CS may be over-utilised as a means of 342 

reducing the risk of sight loss in the absence of a sufficient range of effective therapies. 343 

 344 

 345 

 346 

 347 

 348 



Systemic Corticosteroid Use in UK Uveitis Practice… 

 15 

Acknowledgements 349 

Dr Timothy Raine, Addenbrooke’s Hospital 350 

The Uveitis National Clinical Study Group  351 

Dr Tasanee Braithwaite, The Medical Eye Unit, Guy's and St Thomas' Hospital NHS 352 

Foundation Trust, London 353 

Ms Amy Price, Ophthalmology Research Nurse - University Hospitals Birmingham NHS 354 

Foundation Trust, Birmingham, UK 355 

Ms Claire Arthur - Ophthalmology Research Sister - University Hospitals Birmingham NHS 356 

Foundation Trust, Birmingham, UK 357 

 358 

 359 

Conflict of Interest 360 

The authors declare that they have no conflict of interest. 361 

 362 

Funding 363 

Fight for Sight funds the Uveitis National Clinical Study Group.  364 

Dr Srilakshmi Sharma receives funding from the Medical Research Council and the National 365 

Institute for Health Research.   366 

 367 

Supplementary information 368 

Supplementary information is available at Eye’s website.  369 

 370 

 371 

 372 

 373 



Systemic Corticosteroid Use in UK Uveitis Practice… 

 16 

References  374 

 375 

1.  Liu D, Ahmet A, Ward L, Krishnamoorthy P, Mandelcorn ED, Leigh R, Brown JP, 376 

Cohen A, Kim H (2013) A practical guide to the monitoring and management of the 377 

complications of systemic corticosteroid therapy. Allergy, Asthma Clin Immunol. 378 

https://doi.org/10.1186/1710-1492-9-30 379 

2.  Wei L, MacDonald TM, Walker BR (2004) Taking glucocorticoids by prescription is 380 

associated with subsequent cardiovascular disease. Ann Intern Med. 381 

https://doi.org/10.7326/0003-4819-141-10-200411160-00007 382 

3.  Kremer JM (2006) The CORRONA database. Autoimmun Rev. 383 

https://doi.org/10.1016/j.autrev.2005.07.006 384 

4.  Jabs DA, Rosenbaum JT, Foster CS, et al (2000) Guidelines for the use of 385 

immunosuppressive drugs in patients with ocular inflammatory disorders: 386 

Recommendations of an expert panel. Am J Ophthalmol. 387 

https://doi.org/10.1016/S0002-9394(00)00659-0 388 

5.  Dick AD, Rosenbaum JT, Al-Dhibi HA, et al (2018) Guidance on Noncorticosteroid 389 

Systemic Immunomodulatory Therapy in Noninfectious Uveitis: Fundamentals Of 390 

Care for UveitiS (FOCUS) Initiative. Ophthalmology. 391 

https://doi.org/10.1016/j.ophtha.2017.11.017 392 

6.  Hoes JN, Jacobs JWG, Boers M, et al (2007) EULAR evidence-based 393 

recommendations on the management of systemic glucocorticoid therapy in rheumatic 394 

diseases. Ann Rheum Dis. https://doi.org/10.1136/ard.2007.072157 395 

7.  Lamb CA, Kennedy NA, Raine T, et al (2019) British Society of Gastroenterology 396 

consensus guidelines on the management of inflammatory bowel disease in adults. 397 

Gut. https://doi.org/10.1136/gutjnl-2019-318484 398 



Systemic Corticosteroid Use in UK Uveitis Practice… 

 17 

8. Uveitisstudygroup.org. 2018. Uveitis National Clinical Study Group. [online] 399 

Available at: <http://www.uveitisstudygroup.org/> [Accessed 14 November 2020]. 400 

9.  Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG (2009) Research 401 

electronic data capture (REDCap)-A metadata-driven methodology and workflow 402 

process for providing translational research informatics support. J Biomed Inform. 403 

https://doi.org/10.1016/j.jbi.2008.08.010 404 

10.  Harris PA, Taylor R, Minor BL, et al (2019) The REDCap consortium: Building an 405 

international community of software platform partners. J Biomed Inform. 406 

https://doi.org/10.1016/j.jbi.2019.103208 407 

11.  R Development Core Team 3.0.1. (2013) A Language and Environment for Statistical 408 

Computing. R Found. Stat. Comput.  409 

12.  Rothova A (2002) Corticosteroids in uveitis. Ophthalmol Clin North Am. 410 

https://doi.org/10.1016/S0896-1549(02)00023-8 411 

13.  Jones NP, Anderton LC, Cheong FM, Whallet A, Stanford MR, Murray PI, Lesnik-412 

Oberstein S, Pavesio C (2002) Corticosteroid-induced osteoporosis in patients with 413 

uveitis. Eye. https://doi.org/10.1038/sj.eye.6700163 414 

14.  Nguyen QD, Hatef E, Kayen B, MacAhilig CP, Ibrahim M, Wang J, Shaikh O, 415 

Bodaghi B (2011) A Cross-sectional study of the current treatment patterns in 416 

noninfectious uveitis among specialists in the United States. Ophthalmology. 417 

https://doi.org/10.1016/j.ophtha.2010.03.029 418 

15.  Nguyen QD, Merrill PT, Jaffe GJ, et al (2016) Adalimumab for prevention of uveitic 419 

flare in patients with inactive non-infectious uveitis controlled by corticosteroids 420 

(VISUAL II): a multicentre, double-masked, randomised, placebo-controlled phase 3 421 

trial. Lancet. https://doi.org/10.1016/S0140-6736(16)31339-3 422 

16.  Dick AD, Tundia N, Sorg R, Zhao C, Chao J, Joshi A, Skup M (2016) Risk of ocular 423 



Systemic Corticosteroid Use in UK Uveitis Practice… 

 18 

complications in patients with noninfectious intermediate uveitis, posterior uveitis, or 424 

panuveitis. Ophthalmology. https://doi.org/10.1016/j.ophtha.2015.10.028 425 

 426 

Titles and Legends to Figures 427 

 428 

Figure 1: Study Diagram for Phase I and Phase II (CS= corticosteroid; IMT = 429 

immunomodulatory therapy)  430 

 431 

Figure 2: Distribution of CS use over 12 months (CS = corticosteroid) 432 

 433 



30 (57.7%) 12 (23.1%) 42 (80.8%)

6 (11.5%) 0 (0%) 6 (11.5%)

3 (5.8%) 1 (1.9%) 4 (7.7%)

Unavoidable 

Avoidable

Patients treated with >1 
course of high dose CS 

Unavoidable use of excess CS Avoidable use of 
excess CS Total (N=52)

Patients treated with excess 
maintenance CS

Table 1 - Phase 2 CS Scoring Matrix and Results: Number and proportion of patients meeting
criteria for avoidable or unavoidable CS prescribing in patients receiving excess CS and
contributing factors (N= 52).

Patient declined step-up or alternative systemic 
immunosuppressant therapy 7 (13.5%)

Prolonged CS treatment due to patient-initiated 
delay in follow-up 1 (1.9%)

≥50% of CS required for non-uveitis use 2 (3.8%)

Prescription of long-term CS for uveitis without 
evidence of consideration of appropriate 
alternative strategies

10 (19.2%)

Prolonged CS treatment due to prescribing 
error or miscommunication 2 (3.8%)

Patients treated with excess 
maintenance CS and >1 
course of high dose steroid

No viable medical or surgical alternative 1 (1.9%)
CS given during the perioperative period to 
ensure the eye is free from inflammation 1 (1.9%)

Factors contributing to avoidable and unavoidable use of 
excess CS

Frequency (N=52) 

Increase in CS required for a flare of uveitis 15 (28.8%)
Increase in CS because an increase in IMT was 
not tolerated or clinically not effective 13 (25%)



All eligible 
subjects 
(N=667)

Patients 
treated with 
CS below 
threshold 

Patients treated 
with CS above 
threshold (N=96)

95% CI
(p-value) 

50.5 (17-94) 51.1 (18-86) 48.6 (20-79) -1 to 7 (0.163)
Anterior uveitis 

onlyx
185 (27.7%) 23 (12.2%) 9 (9.4%) -3 to 14 (0.283)

Intermediate 
uveitis 

142 (21.3%) 47 (24.9%) 25 (26.0%) -14 to 10 (0.808)

Diagnosis
Posterior uveitis 
only

110 (16.5%) 41 (21.7%) 20 (20.8%) -12 to 10 (1.000)

Panuveitis 177 (26.5%) 62 (32.8%) 28 (29.2%) -7 to 17 (0.503)
Scleritis/ 
sclerouveitis

45 (6.7%) 16 (8.5%) 14 (14.6%) -15 to 3 (0.166)

Unknown 8 (1.2%) 0 (0%) 0 (0%) -         
Cystoid macular 
oedema

177 (26.5%) 50 (26.5%) 38 (39.6%)
-25 to -0.002 
(0.042) *

Retinal vasculitis 
at the macula

20 (3.0%) 9 (4.8%) 2 (2.1%) -2 to 8 (0.433)

Sight–threatening 
features 

Non-macular 
retinal vasculitis 

35 (5.2%) 9 (4.8%) 13 (13.5%)
-17 to 0.1 (0.029) 
*

Vitritis 73 (10.9%) 23 (12.2%) 15 (15.6%) -13 to 5 (0.448)
Other 116 (17.4%) 46 (24.3%) 20 (20.8%) -7 to 14 (0.607)
None  348 (52.2%) 80 (42.3%) 29 (30.2%) -0.2 to 24 (0.063)
Calcium 135 (20.2%) 70 (37.0%) 37 (38.5%) -17 to 0 (0.557)
Bisphosphonate 23 (3.4%) 12 (6.3%) 6 (6.3%) -13 to 8 (0.666)

Bone protection
Calcium and 
bisphosphonate 

44 (6.6%) 20 (10.6%) 13 (13.5%) -11 to 6 (0-.588)

No bone 
protection

426 (63.9%) 79 (41.8%) 28 (29.2%) 0.3 to 25 (0.05)

-16 to -0.3 
(0.019) *
-44 to -23 
(<0.001) *

Active uveitis within the past 12 
months

411 (61.6%) 98 (51.9%) 82 (85.4%)

xB27 / B27 phenotype acute anterior uveitis was not included in this study 

* Indicates statistical significance 

12 (12.5%)

Table 2 - Patient demographics and clinical characteristics

Mean age in years (range)

Unknown 39 (5.8%) 8 (4.2%)







Supplementary information 
 

Table 1 – OSTRICH Phase 1 Questionnaire  
 

Questions Possible answers 
Does this patient have non-infectious 
uveitis/ non-infectious scleritis? 

- Yes 
- No 

Has this patient been under follow-up for 
at least 6 months? 

- Yes 
- No 

Patient's current age in years - Free text  
Has this patient had active uveitis/scleritis 
in the last year? 

- Yes 
- No  

Diagnosis - Non-infectious chronic anterior uveitis 
- Non-infectious intermediate uveitis 
- Non-infectious panuveitis 
- Non-infectious posterior uveitis 
- Non-infectious scleritis 

Are there any sight-threatening features 
at this present consultation? 

- Macular oedema 
- Retinal vasculitis at the macula 
- Retinal vasculitis at the periphery 
- Vitritis 
- Other 

… Please specify  
- None 

When was the diagnosis of non-infectious 
uveitis made? 

- < 12 months ago 
- 1 year - 3 years ago 
- > 3 years ago  

Does this patient have associated 
systemic disease? 

- Yes 
… Please specify  

- No 
Is the inflammation controlled or 
uncontrolled at this present consultation? 

- Controlled 
- Uncontrolled 

Has the patient been maintained on 
>7.5mg prednisolone consecutively for 
more than 3 months within the last 12 
months? 

- Yes  
… What was the maximum dose of prednisolone 
during that time? 
     … Free text  
… Was this patient maintained on >7.5mg 
prednisolone for systemic disease rather than for 
ocular inflammation? 
     … Yes 
     … No 

- No  
If your patient has been on a course of 
high dose steroid in the last 12 months, 
did they reduce to < 7.5mg/day within 3 
months of starting the course of steroids 
without recurrence of active disease? 

- Yes 
- No  
- N/A did not receive a high dose course 

Is this patient on bone protection? - Yes, on calcium 
- Yes, on a bisphosphonate 
- Yes, on calcium and a bisphosphonate  
- No, not on any bone protection 
- I don’t know  



How many courses of ≥40mg oral OR 
500mg i.v pulse of steroid have they 
received in the last 12 months? 

- 0 
- 1 
- 2 
- 3 
- >3 
- I don’t know 
- Other 

… Please specify  
What is the patient's current treatment at 
the time of your consultation? 

- On no treatment 
- Prednisolone 

… Please specify total dose in mg/day 
- Ozurdex within the last 6 months  
- Iluvien within the last 6 months 
- Periocular steroid within the last 3 months  
- Intravitreal triamcinolone within the last 3 months 
- Steroid drops 
- Azathioprine 

… Please specify total dose in mg/day 
- Mycophenolate mofetil 

… Please specify total dose in g/day 
- Tacrolimus 

… Please specify total dose in mg/day 
- Methotrexate 

… Please specify total dose in mg/week 
- Ciclosporin 

… Please specify total dose in mg/day 
- Adalimumab 40mg/fortnight 
- Infliximab 
- Interferon alpha 2a  
- Other 

… please specify  
What other treatment(s) has the patient 
been on in the last 12 months? 

- On no treatment 
- Prednisolone 

… Please specify maximum dose in mg/day 
- Ozurdex within the last 6 months  
- Iluvien within the last 6 months 
- Periocular steroid within the last 3 months  
- Intravitreal triamcinolone within the last 3 months 
- Steroid drops 
- Azathioprine 

… Please specify maximum dose in mg/day 
- Mycophenolate mofetil 

… Please specify maximum dose in g/day 
- Tacrolimus 

… Please specify maximum dose in mg/day 
- Methotrexate 

… Please specify maximum dose in mg/week 
- Ciclosporin 

… Please specify maximum dose in mg/day 
- Adalimumab 40mg/fortnight 
- Infliximab 
- Interferon alpha 2a  
- Other 
- … please specify 



Table 2 – treatments received in the last 12 months 
 

Treatments received in the pst 12 months Number of patients (% of 667 eligible patients) 
None 43 (6.4%) 
Prednisolone any dose 
CS above threshold* 
     1. Prednisolone >7.5mg for >3 months 
     2. >1 course of high dose systemic CS 
     3. Both 1 and 2 

285 (42.7%) 
96 (14.4%) 
73 (10.9%) 
12 (1.8%) 
11 (1.6%) 

Ozurdex within the last 6 months 33 (4.9%) 
Iluvien within the last 6 months 2 (0.3%) 
Peri-ocular corticosteroid within the last 6 months 35 (5.2%) 
Intravitreal triamcinolone within the last 6 months 8 (1.2%) 
Corticosteroid drops  362 (54.3%) 
Azathioprine 37 (5.5%) 
Mycophenolate 138 (20.7%) 
Tacrolimus 19 (2.8%) 
Methotrexate 80 (12.0%) 
Ciclosporin  7 (1.0%) 
Adalimumab  60 (9.0%) 
Infliximab 22 (3.3%) 
Interferon alpha 2a 0 (0%) 
Other 92 (13.8%) 

* Excess maintenance corticosteroid (CS) or excess high dose systemic CS. 9 patients on CS for systemic disease 
were excluded 

 
 
 
 
Table 3 – proportion of patients having received a biologic and IMT in patients treated with 

CS below vs above threshold 
 

 Patients treated with 
CS below threshold 

Patients treated with 
CS above threshold 

95% CI (p-value) 

Proportion (number) of 
patients treated with a 
biologic  

10% (21) 16% (15) -14 to 4 (0.239) 

Proportion (number) of 
patients treated with IMT 

47%(88) 69% (66) -0.35 to -0.10 
(0.00061) * 

* Indicates statistical significance 
 
 
 
 
 
 
 
 
 
 



Table 4 – median dose of IMT for patients treated with CS below and above threshold 
 

 Median dose of 
IMT for patients 
treated with CS 
below threshold  

Median Dose of 
IMT for patients 
treated with CS 
above threshold 

 
95% CI (p-value) 

Azathioprine  
mg/day (IQR) 

Current 150 (50) 125 (56.25) -50 to 50 (0.982) 
Maximum in 
past year 

150 (50) 150 (50) -50 to 50 (1)  

Mycophenolate 
g/day (IQR) 

Current 2 (0) 2 (0) -3.0 to 2.6 
(0.413) 

Maximum in 
past year 

2 (0) 2 (0) -5.8 to 1.1 
(0.552) 

Tacrolimus 
mg/day (IQR) 

Current 2.5 (1.75) 3 (1.5) -2.0 to 2.0 
(0.870) 

Maximum in 
past year 

3 (1.5) 3 (1.5) -2.5 to 1.0 
(0.553) 

Methotrexate 
mg/week (IQR) 

Current 15 (5) 17.5 (5) -2.5 to 5.0 
(0.715) 

Maximum in 
past year 

15 (6.25) 20 (5) -5.0 to 6.4 (0.08) 

Cyclosporin 
mg/day (IQR) 

Current 100 (50) 200 (0) NA 
Maximum in 
past year 

125 (62.5) 200 (0) NA 

 


