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1. Summary of the impact 

 
Research conducted at the University of Bristol (UoB) led directly to the introduction of 

adalimumab around the world for treatment of children with uveitis. Previously there were no 

licensed or approved therapies for children with uveitis. The SYCAMORE study demonstrated 

overwhelming efficacy of adalimumab (anti-TNF agent) in children with sight threatening eye 

disease (uveitis). Presentation of initial results led to unprecedented next day approval by NHS 

England and adalimumab has since been approved for use in 76 countries, as well as the 

European Medicines Agency and the US Federal Drugs Agency. It is estimated over 33,400 

children in the US, Europe and Canada alone, have benefited from the treatment to April 2020.   

 

2. Underpinning research 

 

UoB research led by Prof Andrew Dick published the original description of the benefit of 

neutralisation of tumour necrosis factor (TNF) in mouse models of the rare eye inflammation 

condition, uveitis, and elucidated the detrimental mechanisms of action of TNF in models of 

uveitis [1]. Following the discovery that this pivotal cytokine was instrumental in tissue 

destruction during uveitis, the research group developed a translational pathway to demonstrate 

clinical benefit, using a p55 TNF receptor fusion protein in humans. Translating through, the 

study generated a proof of concept, illustrating that 70% of refractory adult non-infectious uveitis 

patients achieved remission [2].  

 

Following pre-clinical and clinical early phase translation, other groups also showed potential of 

clinical benefit in cohort studies of anti-TNF therapies in uveitis in adults and children. In adults, 

Prof Dick was Co-Investigator and UK lead for three clinical trials investigating the fully human 

anti-TNF monoclonal antibody, adalimumab. Developed and funded by the US based 

biopharmaceutical company Abbvie (formerly Abbott), they investigated the efficacy and safety 

of adalimumab in active (VISUAL I) and inactive (VISUAL II) uveitis, followed by an evaluation of 

extended treatment (VISUAL III) [e.g. 3]. 

 

From 2005, a combined clinic led by Prof Dick and Prof Ramanan was initiated to provide better 

clinical care for children. The need for a prospective RCT of anti-TNF in children with juvenile 

idiopathic arthritis uveitis (JIA-U) was identified as the most important unmet research priority 

across UK and North America. 
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The SYCAMORE (SafetY and Cost-effectiveness of Adalimumab in Combination with 

MethOtRExate) trial for JIA-U, funded by National Institute for Health Research (NIHR) and 

Arthritis Research UK (ARUK) [i] and sponsored by University Hospitals Bristol (UH Bristol) NHS 

Foundation Trust, ran between 2011 and 2017. The trial was a randomised, parallel-group, 

double-blind, multicentre study, to compare adalimumab versus a placebo, in children receiving 

a stable dose of methotrexate for active JIA-U [4, 5]. The study target size was 114 participants 

aged between 2 and 18 with JIA-U. By early 2015, 90 participants had been recruited; however, 

an interim data analysis showed that adalimumab was overwhelmingly more effective than the 

placebo. In April 2015, the Trial Steering Committee recommended recruitment to the trial 

should cease and that participants in the active arm (adalimumab) should continue to be 

followed up. The trial then ran to completion in an open-label phase containing only participants 

continuing treatment with adalimumab. Results from the double-blind phase [4], were supported 

by integrated analysis of both double-blind, and open-label phase data [5], revealing that 

adalimumab significantly controlled inflammation and reduced the rate of treatment failure.  

 

The SYCAMORE study was also the first to undertake prospective cost-effectiveness using 

patient health utilisation data [6]. The results highlighted that a price reduction of 84% would be 

necessary for adalimumab to be cost-effective compared with methotrexate alone in the United 

Kingdom setting. 
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4. Details of the impact 

 

Juvenile idiopathic arthritis (JIA) affects 1 in 1000 children with about a third of these children 

developing inflammation in the eye (Uveitis), which can be sight-threatening. JIA associated 

uveitis (JIA-U) leads to significant visual impairment in more than half the children with this 

condition.  

 

Prior to the SYCAMORE trial [4, 5] there were no licensed or approved therapies for children 

with uveitis. In 2015, the study was unmasked early by the Independent Data Safety Monitoring 

Committee [4, 5] due to overwhelming efficacy and to avoid exposing more children to placebo. 

These initial results were first presented by Prof Ramanan to the American College of 

Rheumatology Annual Meeting on 10th November 2015 [Aii]. In an unprecedented response, the 

day after presentation of results, interim access to this expensive medicine was approved by 

NHS England, with direct reference to the SYCAMORE trial [Ai (11th November 2015), H]. 

 

Approval of Adalimumab Globally 

This is one of the first investigator-initiated studies in a rare disease that has led to a 

pharmaceutical company, Abbvie, who supplied the investigational medicinal product 

adalimumab (Humira) for SYCAMORE, negotiating a data sharing agreement with University 

Hospital Bristol (UH Bristol) to access data for licensing and market authorisation. Following this 

agreement, Abbvie submitted the data (citing the SYCAMORE study) to the European Medicines 

Agency (EMA) leading to approval in 2017 [Bi]. Approval from the US Food and Drug 

Administration (FDA) followed this in 2018 [Bii], and Health Canada in 2019 [Biii]. To date, 

SYCAMORE has led to approval of adalimumab in JIA-U in more than 76 countries [C]. Both 

EMA and FDA have approved adalimumab for wider indication than the trial population, which 

led to substantially more children benefiting from this drug (estimated over 30,000 in North 

America and Europe). 10,000 children in the US have benefitted from treatment with 

adalimumab [C] (~ 0.003% of US population). Using estimates of population (Europe: 740 

million, Canada: 40 million), we estimated 23,400 children in Europe and Canada alone will have 

benefitted. 

 

Changes to International Health Guidelines  

The SYCAMORE trial has also led to new guidelines for management of children with uveitis 

across Europe, the US and internationally. Findings from the trial [4] were cited in a 2018 

consensus statement by a European initiative, the Single Hub and Access point for paediatric 

Rheumatology (SHARE), providing recommendations for the management of JIA-U [D]. The 

consensus specifically noted that the SYCAMORE study improved the quality of the evidence 

from level 3 to level 1, relating to Recommendation 1:5 ‘In case of methotrexate inefficacy or 

intolerance, adding or switching to biological treatment is recommended’ [D]. In 2019, an update 

to the German Ophthalmological Society guideline for anti-inflammatory treatment of JIA-U [E] 

cited the SYCAMORE trial [4] among evidence for the use of Adalimumab, concluding that it was 

the preferred anti-TNF therapy for JIA-U [E]. The American College of Rheumatology Guideline 

https://fundingawards.nihr.ac.uk/award/09/51/01
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(2019) also recommends adalimumab or infliximab, over alternative anti-TNF therapies and cited 

evidence from the SYCAMORE study [4], describing it as the only ‘well-conducted RCT on the 

use of adalimumab and methotrexate in children’ [F].  

 

In 2018, an international consensus report from the Fundamentals of Care for UveitiS (FOCUS) 

initiative, recommended adalimumab (grade A recommendation) for treatment of non-infectious 

uveitis in adults, and cited SYCAMORE [4] as evidence for the benefit in juvenile patients [G]. 

The guidance for treatment of adults also draws heavily on evidence from the VISUAL trials led 

in the UK by Prof Dick [e.g. 3]. The VISUAL trials also played a fundamental role in the 

recommendation of the use of adalimumab for the treatment of non-infectious uveitis in adults by 

the NHS (2017). 

 

Benefits to Health and Well-being 

The SYCAMORE trial demonstrated clear short-term therapeutic benefit, including excellent 

visual acuity results [4, 5]. A 5-year follow-up of the SYCAMORE trial highlighted a longer-term 

role for adalimumab in the treatment of refractory JIA-U [I]. Dick and Ramanan are the Bristol 

lead investigators for a current US-funded trial (ADJUST), investigating the length of time 

treatment with adalimumab continues to be effective in children.  

 

In 2007, Prof Dick and Prof Ramanan hosted a meeting in Bristol to bring together for the first 

time the Rheumatologists and Ophthalmologists managing paediatric uveitis, and gain 

consensus for the development of a paediatric programme for trials in paediatric uveitis. This 

generated public and patient support through engagement with the patient-led charity Olivia’s 

Vision, who provide information, support and advice for anyone affected by uveitis. Prof Dick and 

Prof Ramanan both act as expert members of the medical advisory board for the charity [J]. 

 

Health Economics 

The SYCAMORE study was the first study to undertake prospective cost-effectiveness using 

patient health utilisation data and provided a clear demonstration of the importance and benefits 

of this approach [6, H]. The results highlighted that a price reduction of 84% would be necessary 

for adalimumab to be cost-effective compared with methotrexate alone in the United Kingdom 

setting [6]. Adalimumab is now off patent, and the study has provided information for the change 

in drug cost, permitting accessibility to treatment across England and Wales [H]. The Pharmacy 

Lead, Specialised Commissioning for NHS England noted that ‘This HE study will have helped 

benchmark pricing for adalimumab biosimilar and for other manufacturers when setting pricing 

for new therapies in this indication’ [H]. 
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