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Prof. Matthias Baumgartner
Editor-in-Chief
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Dear Prof Baumgartner

On behalf of my co-authors, I would like to submit a letter to the editor entitled “The National Alkaptonuria Centre in the United Kingdom: a first decade anniversary, one big milestone for rare diseases!”
This centre was the first of its kind internationally, offering one stop multidisciplinary team assessments and disease modifying therapy, all free of charge at the point of delivery. This article seeks to share the story of its achievements and successes with the wider community in the field of inherited metabolic diseases. This manuscript is not under consideration for publication anywhere else.

Yours sincerely,

Milad Khedr
Corresponding author
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On April 1st 2012, NHS England Highly Specialised Services commissioned the National Alkaptonuria Service for adults in the Department of Clinical Biochemistry & Metabolic Medicine at the Royal Liverpool University Hospital. The service is called the Robert Gregory National Alkaptonuria Centre (NAC) in memory of the alkaptonuria (AKU) patient who founded the Alkaptonuria Society (AKUS) in 2003.The AKUS is embedded in the NAC and crucial to its functioning and success, ensuring patients are at the centre of the service. 

Since 2012, 89 patients have attended the NAC. While patients from England and Scotland can access the service free of charge, patients from Wales, Ireland, Germany, Pakistan, Indonesia and the USA have been treated at the NAC on the basis of a fee. The NAC is a one-stop service providing assessment, treatment including nitisinone and monitoring of therapy and disease, with visits lasting three to four days. NAC provides a full-range of multidisciplinary specialists (metabolism, rheumatology, cardiology, pain management, dietetic, psychological, ENT, ophthalmology, gait specialists, nuclear medicine, radiology) to manage their condition. An encrypted system PATIENTS KNOW BEST® (PKB) enables real-time communication between patients and the NAC team.

Nitisinone 2mg has been used as therapy in the NAC since 2012, based on the published data at the time from the National Institutes of Health, USA. Experience gained in the NAC has been instrumental in designing and carrying out the DevelopAKUre programme1 funded by the European Commission to develop nitisinone as therapy for AKU adults. This consisted of a 4-week dose-ranging study of nitisinone in AKU (SONIA 1; suitability of nitisinone in alkaptonuria 1), a cross-sectional natural history study (SOFIA; subclinical ochronosis features in alkaptonuria) and a 4-year randomised nitisinone outcomes clinical trial (SONIA 2). Successful completion of SONIA 2 resulted in the approval of nitisinone 10mg as the first disease-modifying therapy for AKU by the European Medicines Agency in September 2020. The NAC is in the process of switching the nitisinone dose from 2 to 10mg.

The NAC has generated new knowledge about AKU and its management with a few examples being prevalent cataract before and after nitisinone, nitisinone-associated vitiligo, characterising spine and joint disease and demonstrating lack of cognitive impairment during nitisinone therapy of adults with AKU. The NAC permitted research collaboration between the NAC and the University of Liverpool, allowing cutting edge research into AKU to be pioneered and carried out with examples including development of mouse models of AKU including liver and kidney knockouts in which new therapies are tested such as tyrosine-reducing therapies, as well as enzyme replacement therapies involving gene and mRNA administration. A new mechanism of joint damage in AKU was developed and found to apply in osteoarthritis.
The NAC continues to evolve and develop providing a virtual service during COVID-19 recently. Home monitoring of nitisinone-induced tyrosinaemia is supported by blood-spot analysis and by Mitra-sampling devices to make the system more patient friendly thanks to a world-class analytical support.

[bookmark: _GoBack]In summary, the NAC, ten years on, provides a successful model of extensive multi-agency collaboration in the field of rare diseases with many lessons that can serve as a springboard for progress in other inherited metabolic disorders.
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	Supplementary Table1: Contributions to AKU knowledge and patient care over the last decade

	Generating and sharing new knowledge to improve understanding of AKU with over 120 publications

	Planning and successful completion of the DevelopAKUre programme with funding from the European Commission to develop nitisinone as therapy for AKU adults.  This culminated in approval of nitisinone 10mg as the first disease-modifying therapy for AKU by the European Medicines Agency in September 2020.

	Annual Patient workshops organised by the AKU society: to bring together AKU patients and inform them about advances in research and treatment as well as information and interactive sessions to help them better manage their AKU each day.

	International scientific workshops organised by the AKU society. The latest one was in Brussels in May 2022 that brought together more than 80 scientists and clinicians to discuss recent advances in AKU research and treatment, such as work on a new gene therapy.

	Development an e-learning module on AKU specifically for nurses. This piece of work was collaboration between NAC, AKUS and the Royal College of Nursing (RCN). The module launched in November 2019 and was awarded RCN accreditation.

	Cutting edge research in collaboration with the University of Liverpool

	'Body and Mind' project set up by the AKU Society to support the mental wellbeing AKU patients through the Covid-19 pandemic. 

	Working with the non-profit group ‘Rareminds’, the AKU Society was able to offer a free remote counselling service to all our patients, family members and AKU community. An eight-week remote mindfulness course was also offered to patients to provide with techniques that could be used to help them manage their ongoing chronic pain and anxiety on a daily basis.



