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 New Dietitian- Victoria Wilkins  
 Joined in January 2020 
 Previously worked in Salisbury, Swansea and 

Cardiff 
 Covered broad range of different conditions: 

Diabetes/ Cystic fibrosis/ Gastro/ Children 
with tubes for feeding 

 Worked in the Community, General district 
hospitals and Children’s Hospital for Wales 

 Looking forward to meeting you all in clinic



 To discuss normal growth 
 To discuss the importance of using Barth 

specific growth charts 
 Supporting growth
 To discuss amino acid supplements- Arginine 

and Cysteine as this is a topical area. 
 What foods contain Arginine and Cysteine 

and what are the functions of these amino 
acids 

 Amino acid levels in the Barth syndrome 
population (France, USA and UK) 
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 Interaction between:
◦ Genetics – around 80% of height. If parents are tall more 

likely to have a tall child. 
◦ Endocrine - hormones
◦ Nutrition/environment. Sometimes seen in developing 

countries 
◦ Health status and chronic disease

 Barth syndrome children and young people’s 
growth similar to growth delay



Constitutional 
growth delay

Barth syndrome??





 Weight and height plotted on normal charts
 Children with Barth syndrome look as if 

they are falling through centiles or/are on a 
lower centile

 Often labelled as  faltering growth
 Told to give extra calories



 Look at Barth syndrome growth chart 
 If weight higher centile than height not 

nutritional 
 Need to give less energy (less muscle mass so 

BMR is lower, less active)
 We do know need higher protein and regular 

carbohydrate 



 Give appropriate portion sizes for the size of 
the child not age 

 Portion sizes won’t be the same as school 
friends 

 Set meal time length. Don’t expect to clear 
plate  

 Smaller meals. Regular carbohydrate and 
good protein foods 



Barth syndrome??



 Little and often approach 
 Think of options for on the go especially for 

breakfast 
 Useful to include nutritious drinks-

milkshakes, smoothies 
 Eat well plate 



 Protein is made up of amino acids
 The body is unable to make all the amino 

acids it needs and therefore some have to 
come from protein foods in the diet. 

 There are 9 essential amino acids which need 
to come from diet.  

 Eating a variety of different protein foods is 
important. 



Protein foods 
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- An essential amino acid 
Arginine:
◦ Rich sources are nuts (peanuts), lentils, meat, fish 

and dairy products 
◦ Usual diet contains 5-6 grams a day, however 

only 60% is absorbed
◦ We make around 15-20 grams a day in our body 

from other amino acids



 To build muscle
◦ Could a deficiency in arginine be one of the reasons 

that Barth boys don't build muscle?
 To make nitric oxide – which relaxes blood 

vessels
◦ The more arginine, the more nitric oxide

 To make urea (urine)
 Stimulates hormones – insulin, growth 

hormone, glucagon
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 Found in chicken, salmon, nuts, broccoli, red 
pepper

 Thought to be low in some patients with 
Barth syndrome 

 When arginine supplementation is given alone 
it is not effective

 Improved arginine levels are achieved when 
cysteine is also given



 8 patients with Barth Syndrome in France 
showed low arginine levels compared to 
10,000 patients that had no metabolic 
condition. 

 Low arginine appears to be a feature in some 
patients 

 This supports Dr Kelley’s unpublished work 



Amino acid

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



 “Up to 10” boys supplemented with arginine and 
cysteine in USA managed by Dr Kelley

 Reported positive effects
◦ More energy
◦ Improved appetite
◦ Improved cardiac function
◦ Increased weight gain

 Side effects – GI irritation and - with high doses (9g) –
dizziness, nausea, headaches

 Never published or presented at a conference
 Boys are on differing regimens and doses
◦ Families have to source their own arginine and cysteine
◦ Sometimes other amino acids are added (methionine, 

citrulline)
◦ May have vitamin B6 added



 Doses Range from 3-7 grams a day of 
arginine and 2-7 grams of cysteine

 Dose split and taken three to four times per 
day

 Variety of makes of arginine are used
◦ capsules
◦ powders



 200 g of peanuts

 300 g sunflower seeds

 4 tins of tuna

 5 salmon fillets  

 12 eggs 

1228 kcal and 104g of fat

1170 kcal and 91g of fat

434 kcal and 2g of 
fat

945 kcal and 58g of 
fat

1116 kcal and 81g of 
fat



Amino 
acid 

Standard Reference 
Range (umol/L)

Average 
from 
clinic
2019
(umol/L) 

Range of 
results 
from 
clinic 
2019
(umol/L)

Arginine 10-140 (paediatric) 29 18-43

28-96 (adult) 48 34-71
Cysteine 5-45(paediatric) 19 13-25

24-54 (adult) 33 21-61

Presenter
Presentation Notes
Snapshot of the Arginine and Cysteine levels in 2019. Not all patients have amino acids measured. 10 patients in 2019 



 We need published evidence 
 Double blind randomly controlled trial- gold 

standard 
 Unsafe to give large doses with no published 

evidence. 
 Need approval 
 Protocol- when to give, who to, how much, 

what are we going to check 
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Vitamin Standard
Reference Range 
(pmol PLP/g Hb )

Average from 
clinic 2019
(pmol PLP/g Hb )

Range of results 
from clinic 2019
(pmol PLP/g Hb )

RBC vitamin 
B6

250-680 505 245-41498

*1 patient-level 41498pmol PLP/g Hb taken out of average 
on supplement. 
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Vitamin Standard
Reference Range 
(ng/L)

Average from 
clinic 2019
(ng/L)

Range of results 
from clinic 2019
(ng/L)

Vitamin B12 180-900 1246 363->2000

Presenter
Presentation Notes
Snapshot of RBC B6 levels 


	Family day- nutrition update 
	Hello 
	Aims of talk 
	Normal growth
	Growth velocities
	Barth syndrome growth charts 
	What can happen 
	What should happen 
	What should we do 
	Growth in late adolescence 
	What you can do to support growth 
	Protein- Amino acids 
	Slide Number 13
	Arginine 
	What is arginine used for?
	�Cysteine�
	Barth population in France
	Dr Kelley found that the majority of the boys had low arginine and low cysteine levels
	Current status
	Doses recommended by Dr Kelley �
	Each of these supplies 7grams of arginine�(Usual dose 3-7g a day)
	2019 Data- UK Barth population
	Current position 
	Questions 
	2019 Data- Bristol Barth Service 
	2019 Data- Bristol Barth Service 

