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Introduction

Two stages of dietary management
Acute phase — stabilisation

Long term - maintenance



Dietary aims

Protein restriction
Reduce production of offending metabolites
Restriction of precursor amino acids

Avoid Fasting
Limit oxidation of odd chain fatty acids

Tube feeding where indicated to prevent catabolism
and decompensation

Maintain adequate hydration
Emergency regime during iliness
Prevent malnutrition, despite restrictions

Low protein diets must provide at least the minimum amount of protein,
Nitrogen and essential amino acids to meet requirem ents for normal growth




Acute Phase



Acute Phase

When to introduce protein?
Minimum delay essential
Correction of acute metabolic derangement
Acidosis corrected
Ammonia < 100umol/l

How much to give?
Start with 0.5g/kg/day actual weight

Increase over 3-4 days
Goal minimum safe level of intake (see table)



What do | give and how?
EBM to provide allowed protein component

Whey based Infant formula if no EBM available

Protein free supplement to make up caloric deficit, fluid,
vitamins and minerals

Modular formula (recipe) but more chance for error and
Intolerance

2hrly bolus or continuous feeds depending on pt

Increased electrolyte requirements in MMA due to increased
urinary losses

Ensure sufficient energy and micronutrients despite protein
restriction

Monitor biochemical metabolic markers daily to evaluate
progress



Female infant, born term, birth weight 3kg
Initial management completed, ammonia<100

d

Feeds to be introduced, mom has chosen to breastfee
Initially Calories Protein
115mlis EBM 77 1.5
300mls 222 0
Energyvit
415mils 299kcal 1.5g (0.59/kQ)
138mls/kg 100kcal/kg
Goal Calories Protein
461mis EBM 309 5.98

(70mis 52 0)
Energyvit
461mls 299kcal 5.989g (29/kqg)




Maintenance Phase



Protein restriction

Sources of proprionate
50% amino acids catabolism
25% anaerobic gut fermentation
25% oxidation of OFA

Restrict isoleucine, methionine, threonine and valine by
natural protein restriction

Aim - minimum safe level of intake for growth

Restriction affected by
Growth rate
Metabolic control
Complications eg renal failure MMA



Safe level of protein intake for children (WHO/FAO/UNU 2007)

Age Maintenance Growth Average Safe level Comparison with
requirement requirement (+1.96S8D) 1985 Report
years requirement
g protein/kg/body weight per day

0.5 0.66 0.46 1.12 1.31 1.75
1 0.66 0.28 0.95 1.14 1.57
1.5 0.66 0.19 0.85 1.03 1.26
2 0.66 0.13 0.79 0.97 1.17
3 0.66 0.07 0.73 0.90 1.13
4 0.66 0.03 0.69 0.86 1.09
S 0.66 0.06 0.69 0.85 1.06
[} 0.66 0.04 0.72 0.89 1.02
7 0.66 0.08 0.74 0.91 1.01
8 0.66 0.09 0.75 0.92 1.01
] 0.66 0.09 0.75 0.92 1.01
10 0.66 0.09 0.75 0.91 0.99
Girls

11 0.66 0.07 0.73 0.90 1

12 0.66 0.06 0.72 0.89 0.98
13 0.66 0.04 0.71 0.88 0.98
14 0.66 0.03 0.70 0.87 0.94
15 0.66 0.02 0.69 0.85 0.87
Boys

11 0.66 0.09 0.75 0.91 0.99
12 0.66 0.08 0.74 0.90 0.98
13 0.66 0.07 0.73 0.90 1

14 0.66 0.06 0.72 0.89 0.97
15 0.66 0.06 0.72 0.88 0.96




Level of Protein restriction

Infants < 6months
1.8 - 2g/kg/day

Children
1 - 1.5g/kg/day

Late childhood
0.8 - 1g/kg/day




EAA supplements

Not used routinely by all

Benefits:
Improves amino acid intake
Prevent protein deficiency
Additional energy, vitamin and minerals
Positive effect on growth

Cost factor
Palatability



Implementing protein
restriction

Low protein diet alone
minimum safe level of intake

OR

Low protein diet + EAA supplement

lower protein allowance for solids +
0.4-0.8g/kg allowance for EAA



Maintenance phase - infant

Breastfeeding
Lower protein content than infant formula
Lower content of propriogenic amino acids
Gut flora
Decreased proprionate production
Frequent feeds
Reduced oxidation of OFA

Per 100mls Mature EBM Std Infant Enriched
Formula Formula
Protein 1.3 1.5 2.6

Kcal 69 67 100




Breastfeeding - practicalities

Encourage mother to express (and bank) while awaiting
feed introduction

Initially express to provide safe level of protein intake
Top up with protein free formula to make up deficit
Try to delay intro of Formula as affects gut flora
Introduce on demand feeding when pt more stable

Monitor metabolic markers to evaluate tolerance



Continue breast or
formula feeding

Start with low protein fruit
or
veggies

Equal distribution of
protein at meals
Avoid protein loading

\ 4

Weaning

Start protein once
established
on above

Exchange protein
from milk with
protein from solids
1g protein exchanges

Texture progression (smooth, lumpier)

EVENTUAL AIM
Normal weaning practices

Amount of meals




Weaning cont....

Set level of protein intake to act as guide

Ensure energy intake is maintained by enriching if
needed

Decrease milk and increase solids until 1 year

Eventually aim to provide majority of protein with
solids only

Guided by pts progress (nutritionally & metabolically)



Fruit and veg <1g
protein per 1009

Apples
Apricots
Bananas
Figs
Grapes
Guavas
Kiwi Fruit
Litchis
Mangoes
Melons
Oranges
Pawpaw
Peaches
Pears
Pineapples
Plums
Strawberries
Tangerines

Green Beans
Beetroot
Cabbage
Carrots
Cucumber
Lettuce
Marrow
Mushroom
Onion
Peppers
Pumpkin
Tomatoes




Older child

Constantly adjust protein intake to provide
minimum safe level of intake
Guided by pts clinical picture/response

Type of protein used
LBV more common as allows for more energy per gram protein
More variety can be included

Protein exchanges
Distribute protein evenly between meals to avoid loading
Digital scale or household measures

Plan B if protein allowance from food not completed
e Enriched Cows milk
* Supplement, complete feed



STARCHES

Food Item Protein(q)
PROTEIN

1 slice woolworths sandwich ham 1.8
1 slice woolworths gouda sandwich

cheese 3.3
1 tablespoon grated cheese 3.6
1 vienna 5
1 fishfinger 55
100mls milk or yoghurt 3.3
1 tablespoon tuna 5.4
1egg 6
1 chicken drumstick 10.4
1 level teaspoon peanutbutter 1.22
1 level teaspoon marmite 1.8
1 heaped tablespoon baked beans in

tomato sauce 2.9
1 heaped tablespoon cooked lentils 3.6
1 heaped tablespoon butter beans 1.7
1 heaped tablespoon chickpeas 1.1

4 slices bread 5.7
3/4 cup pasta 5.3
1 packet cooked two minute noodles 7
3/4 cup rice 2.6
1 medium potato or 4 baby potatoes 2.5
100g cooked oats 4
2 weetbix 5
1 provitas 0.6
1 marie biscuit 0.5
1 buttermilk rusk 2.6
1 ouma wholewheat rusk 29
OTHER
1 sachet Knorr chicken noodle soup <1g
All gold tomato sauce(100g) 1.74
1 teaspoon tomato sauce 0.9
Cross and Blackwell mayonnaise (100g) 0.7
1 teaspoon mayonnaise 0.4




3 year old boy, 15kg.
Protein allowance 1g/kg/day
159 protein/day

+ Daily mulitivitamin

+ Daily Ca supplement




Energy

Normal energy requirements for age and sex
Insufficient energy precipitates catabolism

Adapt according to child’s activity level, individual
approach, avoid fasting

Making up the deficit
Free foods
Manufactured LP foods (costly, palatability)
Glucose polymer, fat emulsions



Free Foods

Sugar, icing sugar, jam, marmalade, honey
Fizzy drinks, cordial type colddrinks

Fizzers, Jelly Beans, Jelly Tots, Sparkles, Super C,
Fizz Pops

Low Cal jelly
Rooibos tea

Salt, pepper, spices, vinegar



Emergency Regime

Start ER at home with first signs of iliness;
ideally before onset of neurological symptoms



Stop all natural protein  sources (max 24-
48hours),

Natural occurrence, LOA
Can continue amino acid mixtures if used

High energy intake (non protein energy)

Decreases protein catabolism, lipolysis,
proprionate production

CHO concentration depends on age

Beware of maximum concentrations to avoid
osmotic diarrhea

Orally or tube feeding,2hrly frequency at home,
possible continuous feed in hospital



Rge(yrs)

Glucose polymer

Total daily volume

g/100mls
D-1 10g 150-200mis/kg
1-2 15 100mis/kg
2-6 20 1200-1500mls
6-10 20 1500-2000mls




Introduce protein when patient stable
Aim to be on normal intake within 2-3 days

Restart @ 0.5g/kg protein/day
Progress introduction based on clinical picture
Low protein solids if able to take orally

Tube feeding if indicated

Parent education
Recognize warning signs

Written instruction on ER composition
Recipe, Volume, Feeding frequency

Open access to local hospital



Feeding problems

Follows acute encephalopathic crises

Impaired chewing, swallowing, increased
muscular tone

Increased risk for malnutrition if feeding
problems not taken into consideration

Mobility and feeding skills nb prognostic
parameters



Management

General
*Head in midline position in
dystonic pts
*Speech tx involvement to assist
with feeding

Mild to moderate feeding
problems
«Semi-solid food
*Enrich meals with protein free formula
*Supplement with protein free drinks

Severe feeding problems
«Same as moderate but intensify mx
*Reduce volume of solid food
sIncrease fluid quantity, consider
complete feed
Fluids and solids separately
*Consider tube or overnight feeding

Severe vomiting
«Consider pharmacotherapy
*Consider fundoplication




Low protein tube feed or meal
replacement, 4yr old girl, 15kg

Calories protein
550mis Pediasure 550 15.4
180g Duocal 882 0
TOTAL 1432kcals 15.4g proteins
1.03g prot/kg
REQUIRED 1460kcals Safe level of intake

1.06g/kg




Glutaric Aciduria type 1

Lysine vs tryptophane restriction
Natural protein 2-9% lysine vs 0.6-2% tryptophane

Tryptophane restriction induces neurological dysfunction

Lysine Restriction Total Protein restriction
calculated via an Calculation of natural
estimation of daily lysine protein .
intake Restrict to minimum safe
Add lysine free AA level |
mixture to avoid AA mixture not routinely
deficiency iIndicated but can reduce

risk of malnutrition




0-6mo 7-12mo 1-3y 4-6y
lysine 100mg/kg | 90mg/kg 80-60 60-50
Tryp 20mg/kg 17 17-13 13
Natural 1.4-1.3g/kg | 1.5-1.3 1.4-1.3 1.3-1.1
Protein
AA 1.3-0.8 1-0.8 0.8 0.8
mixture
Total 2.7-2.1 2.5-2.1 2.2-2.1 2.1-1.9

Protein




AA mixture should be lysine free and
contain minerals and micronutrients

Carnitine supplementation in all patients

Riboflavin supplementation

No firm evidence that improves
neurological outcome of disease

Only to be administered if
responsiveness proven



Isovaleric Acidemia

Limit dietary leucine intake

Modest protein restriction + adequate
energy intake sufficient

20/kg infants

1-1.5g/kg older child

Higher protein tolerated by some
AA mixture rarely used

Supplement with glycine and carnitine



Phenylketonuria

6 key elements of dietary management
Restrict dietary PA to 25% of natural intake
PA exchanges

PA free protein supplement with added
tyrosine

Maintain normal energy intake

Provide all vitamins and minerals to meet
reguirements

Monitor EFA status



Monitoring

Clinical examination
Signs of protein deficiency

Biochemical assessment

Quantitative aa, electrolytes, EFA, vitamins,
minerals, trace elements

Growth monitoring

Regular dietary assessment



Summary

Keep It:
Practical
Palatable
Simple

Empower and Educate parents and
caregivers



