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Plain language summary

Barth syndrome is a rare genetic syndrome with mutations in the tafazzin gene causing long-term 
effects in several organ systems, leading to significant lifelong comorbidities and a reduced 

quality of life. Barth syndrome shows an X-linked inheritance, hence it is almost exclusively present in 
males. Tafazzin gene mutations impair overall cell energy metabolism, and affected individuals show 
compromise of the immune system with a high risk for life-threatening infections, as well as cardiac 
dysfunction and cardiomyopathy, muscle and general fatigue, and generally reduced mobility also 
leading to psychological challenges and dysfunction. Currently, specific medical therapies are limited to 
symptomatic treatment, and drug therapies targeting the causative mitochondrial energy disturbance 
are urgently needed. This randomised controlled trial explored the use of oral bezafibrate, a licensed 
drug that can improve cell energy metabolism. Eleven male patients received either bezafibrate or a 
placebo for 4 months. Exercise capacity by cardiopulmonary exercise testing on a cycle ergometer, 
as the primary outcome measurement, as well as cardiac function by echocardiography and magnetic 
resonance imaging, and cellular anatomy and function by in vitro assays and microscopy, were measured 
before and after this 4-month period. Bezafibrate did not significantly improve exercise capacity, 
cardiac function or the cellular metabolism, although several cardiac function parameters showed slight 
improvements with bezafibrate treatment. No significant adverse effects were recorded. The limitations 
of the trial were its low participant number and the relatively short duration of the drug treatment 
phase. The trial did prove that complex randomised controlled drug trials are feasible in people with 
rare diseases. Adherence was good, with parents reporting few difficulties with pill swallowing. The 
qualitative interviews also found that the study was acceptable to participants and the burden of 
participating not too onerous. We hope the research can provide a template for future studies.





Efficacy and Mechanism Evaluation
ISSN 2050-4373 (Online)

A list of Journals Library editors can be found on the NIHR Journals Library website

Efficacy and Mechanism Evaluation (EME) was launched in 2014 and is indexed by Europe PMC, DOAJ, Ulrichsweb™ (ProQuest  
LLC, Ann Arbor, MI, USA) and NCBI Bookshelf.

This journal is a member of and subscribes to the principles of the Committee on Publication Ethics (COPE)  
(www.publicationethics.org/).

Editorial contact: journals.library@nihr.ac.uk

The full EME archive is freely available to view online at www.journalslibrary.nihr.ac.uk/eme.

Criteria for inclusion in the Efficacy and Mechanism Evaluation journal
Manuscripts are published in Efficacy and Mechanism Evaluation (EME) if (1) they have resulted from work for the EME 
programme, and (2) they are of a sufficiently high scientific quality as assessed by the reviewers and editors.

EME programme
The Efficacy and Mechanism Evaluation (EME) programme funds ambitious studies evaluating interventions that have the 
potential to make a step-change in the promotion of health, treatment of disease and improvement of rehabilitation or long-
term care. Within these studies, EME supports research to improve the understanding of the mechanisms of both diseases 
and treatments.

The programme supports translational research into a wide range of new or repurposed interventions. These may include 
diagnostic or prognostic tests and decision-making tools, therapeutics or psychological treatments, medical devices, and public 
health initiatives delivered in the NHS.

The EME programme supports clinical trials and studies with other robust designs, which test the efficacy of interventions, and 
which may use clinical or well-validated surrogate outcomes. It only supports studies in humans and where there is adequate proof 
of concept. The programme encourages hypothesis-driven mechanistic studies, integrated within the efficacy study, that explore 
the mechanisms of action of the intervention or the disease, the cause of differing responses, or improve the understanding of 
adverse effects. It funds similar mechanistic studies linked to studies funded by any NIHR programme.

The EME programme is funded by the Medical Research Council (MRC) and the National Institute for Health and Care Research 
(NIHR), with contributions from the Chief Scientist Office (CSO) in Scotland and National Institute for Social Care and Health 
Research (NISCHR) in Wales and the Health and Social Care Research and Development (HSC R&D), Public Health Agency in 
Northern Ireland.

This article
The research reported in this issue of the journal was funded by the EME programme as award number 12/205/56. The 
contractual start date was in April 2015. The draft manuscript began editorial review in June 2022 and was accepted for 
publication in June 2023. The authors have been wholly responsible for all data collection, analysis and interpretation, and for 
writing up their work. The EME editors and production house have tried to ensure the accuracy of the authors’ manuscript and 
would like to thank the reviewers for their constructive comments on the draft document. However, they do not accept liability for 
damages or losses arising from material published in this article.

This article presents independent research. The views and opinions expressed by authors in this publication are those of the 
authors and do not necessarily reflect those of the NHS, the NIHR, the MRC, the EME programme or the Department of Health 
and Social Care. If there are verbatim quotations included in this publication the views and opinions expressed by the interviewees 
are those of the interviewees and do not necessarily reflect those of the authors, those of the NHS, the NIHR, the EME 
programme or the Department of Health and Social Care.

This article was published based on current knowledge at the time and date of publication. NIHR is committed to being inclusive 
and will continually monitor best practice and guidance in relation to terminology and language to ensure that we remain relevant 
to our stakeholders. 

Copyright © 2024 Pieles et al. This work was produced by Pieles et al. under the terms of a commissioning contract issued  
by the Secretary of State for Health and Social Care. This is an Open Access publication distributed under the terms of the 
Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use, distribution, reproduction and adaptation 
in any medium and for any purpose provided that it is properly attributed. See: https://creativecommons.org/licenses/by/4.0/. 
For attribution the title, original author(s), the publication source – NIHR Journals Library, and the DOI of the publication must 
be cited.

Published by the NIHR Journals Library (www.journalslibrary.nihr.ac.uk), produced by Newgen Digitalworks Pvt Ltd, Chennai, India  
(www.newgen.co).

https://www.journalslibrary.nihr.ac.uk/journals/



