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NHS Specialised Services (NSS)  

Barth Syndrome Service 

 Grew from an idea first proposed by Michaela Damin, after a 

discussion with Dr Edmund Jessop 

 Dr Jessop is Chair of an advisory group to the National 

Commissioning Group (NCG) of NHS England 

 NCG became NHS Specialised Services (NSS) in 2011 

 NSS plans, funds and monitors a set of highly specialised 

services - surgical interventions, medical or psychiatric care, 

or diagnostic procedures - in England, with cover by 

agreement for patients living in Wales, Scotland and 

Northern Ireland 





NCG Application 

 First outline application: December 2008 

 Full application: April 2009 

 Scalable funding over 5 years depending on 

number of families diagnosed 

(£0.5-1.3m per annum) 

 Notification of NCG approval in Jan 2010; 

funding commenced in April 2010 

 To be run in close conjunction with Barth 

Syndrome Trust (BST) 

 



Aims of Service 

 Improving Diagnosis 

 Central funding for prospective & retrospective 

MLCL/CL testing in boys with DCM, LVNC, fetal 

hydrops/cardiomyopathy, recurrent male fetal 

loss, idiopathic neutropenia or myopathy, etc 

 Cascade testing within families once index case 

identified 

 Antenatal diagnostics 

 Fetal sexing by two blood tests at 6-10 weeks 

 DNA testing of male fetal material obtained by CVS or 

amniocentesis 



Aims of Service 

 Expert Assessment & Advice 

 Offer of consultation with either Drs. Steward or 

Tsai-Goodman within 48 hours of diagnosis 

 Early introduction to CNS, dietician, genetics 

colleagues, etc 

 Close liaison with local and regional teams in 

pediatrics, cardiology, hematology, etc 

 Provision of detailed protocols, e.g. management 

of hypoglycemia, neutropenia, antibiotic 

prophylaxis  



 Six monthly clinics 

 Continued provision of a “one-stop” clinic  

for children and adults with transitional care 

 Serving patients from the UK and Europe 

 Access on an as-required basis to a range of 

Consultants in cardiology, hematology, genetics, 

neurology, gastroenterology, metabolic and 

endocrinology 

 More detailed cardiac investigation (echo, 12 lead 

ECG, 24 hour ECG, exercise testing?, MRI?) 

Aims of Service 



Aims of Service 

 G-CSF Provision 

 Available immediately when required to all 

those who need it 

 Mostly given on a thrice weekly basis at 2-3mcg/kg 

 Delivered to home in bulk every 3 months 

 Form of G-CSF which can be stored at room temperature 

(Lenograstim, Granocyte, Chugai Pharma) 

 Training in injection and fingerprick blood testing 

technique by a nurse from the Homecare company  

 Further support by Barth CNS and Psychologist 



Aims of Service: Ongoing support 

 Clinical Nurse Specialist (CNS, half time) 

 Visits to families & schools 

 Oversight of multidisciplinary care pathway 

 General advice/liaison, service monitoring, QM 

 Developing hand held records and Emergency Care Plans 

 

 Specialised dietitian (2 days/week) 

 Analysis of food diaries 

 Advice regarding feeding problems, NG/PEG feeding 

 Protocol development 



Aims of Service: Ongoing support 

 Clinical Psychologist (1 day/week) 

 Needle phobias 

 Coping with chronic disease 

 Bereavement counselling 

 Genetic Counsellor (1 day/week) 

 New family support, co-ordinating cascade and 

antenatal testing 

 Physiotherapy, occupational therapy, 

speech & language, social work input 



Appointing Staff 

 Tricky in some respects 

 All involved only part time working 
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UK Situation July 2010 

 Many pediatricians had never heard of Barth Syndrome 

 Boys with DCM who were not neutropenic were never 

investigated for Barth syndrome 

 DCM + neutropenia often convinced doctors of a viral 

aetiology, especially if they found a virus; normalisation of 

echocardiograms with age tended to confirm this belief 

 3-methylglutaconic  (3-MGC) acid levels were relatively subtly 

elevated and had proven easy to miss 

 Almost no doctor knew of the existence of the MLCL/CL test 

 No validated test was available in a UK hospital laboratory 



What were we doing in July 2010? 

 Had appointed most of the main personnel, 

esp CNS, dietician, psychologist, genetic 

counsellor & administrator, and were in the 

process of training them 

 Were developing supportive processes, e.g. 

leaflets, website, protocols, clinic format 

 Foresaw a massive challenge in educating 

doctors & the general public 
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Cardiologists 
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And how have we done 

since? 



Clinics 

 Annual multi-disciplinary clinics have 

continued to concentrate heavily on group 

discussion and a social component 

 Therefore run on Thursday pm and Friday so 

that they can run over into weekend social 

events 

 



Martial Arts ! 



Clinic Planning 

 A nightmare, for Debbie, Ness, Sue x 2 etc 

 Complex, due to the number of people 

available to see patients, parents & siblings 



Clinic Planning 

 Planning is prone to last minute changes 

 Now tend to survey families before clinic as 

to who they need/want to see 

 Forcing us to reduce numbers per clinic - 

likely to go to three times yearly clinics soon - 

but that can impact the social component  

 Ness and our youth worker at BRHC have 

introduced group sessions for the boys and 

siblings 



Distant Patients 

 System relying on S2 (previously E112) 

forms within EU has been difficult 

 Private insurance is another complication 

 Transporting patients from distant areas is 

challenging and unpredictable due to 

costs, intercurrent ill health, fatigue etc 



Distant Patients 

 Even proven difficult to get patients from 

far flung regions of the British Isles 

 We have stopped encouraging EU 

referrals 

 ...and see virtual medicine as the way 

forward, but funding streams remain 

unclear 



Clinic Planning 

 Transitional care has also been difficult 

 As has medication control; liaison with 

general practitioners and colleagues in other 

medical teams nationwide 

 This problem is bilateral...... 



Customer Satisfaction 

 Clinic design has relied hugely on close 

collaboration between BST, families and BSS 

in changing and adapting service each year 

 Sometimes families come just for some “spot 

welding”, and to join in the social component 

 Feedback has been excellent 



Customer Satisfaction 

 Families like the: 

 multi-dimensionality 

 friendliness of the staff 

 telephone contact available between clinics 

 information available online 

 undiminished social component 

 close liaison between BST and BSS 

 But, as here, multiple consultations can be 

very tiring esp. after travelling long distances 



G-CSF Service 

 We supply G-CSF to 14 of the 23 boys under 

our routine care 

 Home delivery and training have been a great 

success, as has fingerprick training 

 Trying to wean local doctors off wanting to be 

in complete control of blood testing (venous) 

remains a challenge, as does getting results 

to families 

 We have learned to be wary of “trough” ANCs 

as an arbiter of “correct” G-CSF dosing 



Cardiology 

 One died as a neonate due to complex 

arrhythmia 

 Two boys have entered cardiac transplant 

programs since inception of the service 

 One of these died of cerebral thrombosis 

after one day on a Berlin ventricular assist 

device 

 The second is doing extremely well after 

spending 251 days on a Berlin heart 



Cardiology 

 Gathered more longitudinal data  

 Made no fundamental improvement to 

management 

 Seeing signs of wider awareness 

 Developing new DNA sequencing techniques 

to make looking for underlying causes of DCM 

easier & hence sample referral more attractive 



Dietary 
 Body composition analysis 

 Truncal obesity and weight management 

 Managing fads and progressing feeding 

 Transition from tube feeding to oral feeding 

 Monitoring micronutrient status 

 Identified Vitamin A deficiency in 40% of our 

population without apparent depletion of body stores 

in all but one case 

 Optimise balance of diet (protein, arginine, fatty 

acids) 

 Liaison and communication with dietitians 

across the UK about growth 

 



Physiotherapy & OT Support 

 Standard physio & OT assessments and 

telephone support 

 Personal care issues, e.g. relating to 

bathing, toileting, dressing & mealtimes 

 Provision of, or help with applications for, 

specific equipment, aids, etc 

 Support and help with schooling, both on 

starting primary & transitioning to secondary 

education 



Physiotherapy & OT Support 

 Assistance with handwriting to address 

writing endurance and pencil/pen hold 

 Addressing seating in class by looking at 

posture to promote concentration 

 Looking at strategies to influence 

endurance during tasks at school 

 Signposting for other appropriate local 

service involvement, educating 

professionals in the implications of BTHS 



Psychology 

 We have made huge inroads into needle phobias 

(courtesy of Jane & Ness) 

 Systematically visiting families at home 

 Worked very closely with BST to develop an 

educational brochure for schools & better 

resources for bereaved families 

 Currently performing detailed neuropsychological 

assessment of those aged 6yrs or more to inform 

statementing processes etc 

 Working to develop patient experience and  

patient reported outcome measures  

 



Underdiagnosis 

 An old theme 



Underdiagnosis 

 An old theme 

 So has he not got bored with it yet? 



Underdiagnosis 

 An old theme 

 So has he not got bored with it yet? 

 NO ! 
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Current Situation 

 30 unrelated UK families to date 



Presentations 
(Bristol clinic patients with good detail available) 

 13  DCM  

 3  DCM / neutropaenia 

 2  Hypoglycaemia/Acidosis 

 1  HCM 

 1  Neutropenia 

 1  Muscle weakness 

 1  Muscle weakness / neutropenia 

 1  FTT, feeding problems 

 

Delay to diagnosis 2 months to 3 years 

 



South West Population (2001 

census) 

S. West England: 5 million 

S. Wales: 1 million 

UK 59 million 



Open Access sponsored  

by BSF/BST 



Fetal Presentations 

 5 of 19 Families for whom we have detailed histories 

 Macerated stillborn male at 31w 

Severely affected male aborted at 31w 

Neonatal death shortly after birth 

 Stillborn 37w DCM/EFE 

Full term; died 2 hours 

Neonatal DCM: Protracted ventilation 

4 other neonatal deaths & stillbirths 

 Neonatal death & stillbirth in twins 

Stillbirth at 39w 

 Two third trimester miscarriages 

Term stillbirth 

1 stillborn twin 

 Stillbirth 33w 

  

BTHS has claimed the lives 

of 24 males in these families alone; 

NO females died 

as fetuses, infants or children 



Ongoing Problems 

 Getting the balance right with shared care 

centres throughout the UK 

 Inclusion on cardiology protocols for any 

male with DCM 

 Need for a well designed hand held record 

 



UK General Situation June 2012 vs July 2010 

 Many pediatricians has never heard of Barth Syndrome (but 

not for long!) 

 Those who are not neutropenic are never investigated (true) 

 DCM + neutropenia often convince doctors of a viral 

aetiology, especially if they find a virus; normalisation of 

echocardiograms with age confirm this belief (clearly) 

 3-methylglutaconic acid levels are only subtly elevated and 

easy to miss (work in progress) 

 Almost none know of the existence of the MLCL/CL test (work 

in progress) 

 No validated test is available in a UK hospital laboratory 

(sorted) 



Richard Kelley (Kennedy Krieger Institute, Johns Hopkins) 

identified low arginine and cystine levels 

Amino acid 

UK Barth 
average 

(after 4 hr 
fast) 

Standard 
Reference 

Range 

Average in 
control boys 
after 4 hour 

fast 
(Data from 
Dr Kelley) 

Aspartic acid 5 1-17 9 
Threonine 138 24-160 92 
Serine 119 67-171 119 
Glutamic Acid 71 1-85 43 
Glutamine 535 37-673 505 
Proline 293 51-271 161 
Glycine 226 87-323 205 
Alanine 381 136-440 288 
Citrulline 26 10-34 22 
Valine 198 78-326 202 
Cysteine 15 44-96 50 
Methionine 20 7-43 27 
Isoleucine 51 21-89 50 
Leucine 99 40-172 106 
Tyrosine 68 20-108 64 
Phenyalanine 65 25-81 53 
Ornithine 56 22-94 58 
Lysine 110 69-205 137 
Histidine 76 37-125 81 
Arginine 23 15-115 65 

 



Future Plans & Aspirations 

 We would like to participate in dietary trials 

 We need to provide a more comprehensive 

diagnostic service 

 Ideally we want to test every male fetus/infant with 

DCM 

 Development of hand held records 

 We want to develop telemedicine 
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