.’..T. Ketogenic Dietitians
B’ Research Network

Blended Ketogenic Diets (BKD)

The following information is intended as a guide for parents/carers and adults, in preparing
Blended Ketogenic Diets (BKD) for administration via a gastrostomy.

Proven medical therapy for epilepsy based on a diet that is high in fat, adequate in protein and
low in carbohydrate. It MUST be managed by a qualified ketogenic dietitian in partnership with
a neurologist/doctor.

This guide is only to be used for children and adults under the care of a ketogenic dietitian.
Please be aware that practices may vary locally, and local hospital policies should be followed.

This toolkit reflects the latest guidance from the British Dietetic Association (BDA) ‘Blended Diet
Practice Toolkit’ Nov 2021 (Durnan, et al., 2021).
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What are Blended Ketogenic Diets (BKD)?

BKD involves blending ketogenic food and fluids to a thin puree consistency (sometimes called
‘blends’) so they can be given through an enteral feeding tube. BKD might be the first choice for
individuals who want to choose and prepare food for themselves/their child. BKD can also be a
valuable option for individuals with prescribed feed tolerance issues, such as vomiting, abdominal
pain, volume sensitivity or abnormal bowel habits (Pentiuk, et al., 2011; Hron, et al., 2019). Social
and emotional benefits have also been reported (Philips, 2018; Durnan, 2018).

BKD can be used as a sole source of nutrition in individuals over 1 year of age and can be introduced
in infants aged over 6 months alongside breastmilk and/or ketogenic formula. BKD may not be
suitable for those who are immunocompromised.

The suitability of your/your child’s enteral feeding tube type for BKD should be discussed with your
ketogenic dietitian, community nurse and consultant paediatric surgeon/gastroenterologist. It is
considered safer to administer BKD through a gastrostomy compared to a jejunostomy. It is not
advised to give blended diet via nasogastric or nasojejunal feeding tubes.

What should | know?

= Before starting, it is important to consider if BKD is appropriate for my child and family,
knowing the benefits and possible consequences of different options through discussion and
information sharing, and working together as a shared decision with your health
professionals for a joint decision and agree a plan of care.

= You may require training on the administration of BKD via an enteral feeding tube.

= You will need to have good knowledge of food hygiene practices and you will be encouraged
to read the Food Standards Agency guidelines on food safety and hygiene
(https://www.food.gov.uk/).

= You will need to have access to cooking facilities and equipment, as detailed in the section
‘Food Preparation and Storage’.

How can my ketogenic dietitian help?

=  Your ketogenic dietitian will collaborate with your local teams to understand the
individualised information for your child and family about blended diets to enable an
informed, shared decision. Your local hospital may have a policy that they follow, and this
can vary between centres.

= There are several types of ketogenic diets available. Your ketogenic dietitian will assess
your/your child’s needs, choose the most appropriate type of ketogenic diet, and calculate a
dietary prescription.

= Before you start BKD, your ketogenic dietitian will agree a plan for administering the blends.

= Careful consideration may need to be given to adapt the BKD if you/your child have been
advised to restrict the volume of fluid taken each day.

= Your ketogenic dietitian may initially establish you/your child on a prescribed liquid
ketogenic feed before gradually transitioning to a BKD.
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= |f your child is aged between 6 months and 1-year, ketogenic formula feeds will still be
required. Your ketogenic dietitian will advise on an appropriate feed and volume.

=  Your ketogenic dietitian will also support you with designing recipes and will closely monitor
your/your child’s progress on BKD. A monitoring plan should be developed from the outset.

B4

Food Preparation and Storage

Cooking Equipment

Access to appropriate and clean cooking equipment is essential.

You will likely need:

v" A blender — High-power blenders (e.g., >1000 watts ) will achieve smoother textures and
reduce the risk of tube blockage and allow a wider variety of foods to be incorporated.
They can also allow for larger blends if you are batch cooking. These are expensive
items, which are not essential but will make the experience easier. Sometimes
manufacturers will provide charitable funding. The length of time blending is more
important to achieve the correct consistency than the wattage (power) and many
families manage with a mid-range blender.

v Electronic weighing scales.

v' Easy-to-clean kitchen equipment (for example chopping boards, spatulas, pans).
v Lidded containers for food storage.

v' Labels to date containers.

v" Food thermometer.
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Food Storage and Reheating Foods

As with any home prepared meals, blended foods should be safely stored, reheated, and used within
an appropriate timeframe in accordance with the Food Standards Agency guidelines on food safety
and hygiene (https://www.food.gov.uk) (Milton, et al., 2020).

SUGGESTED GOOD PRACTICE - Food Safety and Hygiene

1. Effective and frequent handwashing before and during food preparation is important.

2. Raw and cooked food ingredients should be separated during storage and preparation.

3. Food ingredients to be used in blends should be stored appropriately and used within their use
by date.

4. Food ingredients should be cooked as if they were to be eaten orally prior to blending.

5. Equipment used to prepare and administer blends should be cleaned in warm soapy water,
rinsed and left to air dry.

6. Blends should only be kept at room temperature for a maximum of 2 hours.

7. Blends can be stored in the refrigerator (below 5°C) for up to 24-48 hours.

8. Blends can be stored in the freezer (below -18°C) for 1-3 months.

9. Frozen blends should be defrosted thoroughly in the refrigerator (below 5°C).

10. Blends that contain meat, chicken and previously cooked foods require reheating to 70°C for 2
minutes (‘piping hot’ or ‘steaming hot’).

11. Blends are often easier to administer if given warm as the viscosity is reduced.

12. Blends should not be dehydrated at home.

13. Defrosted foods should be discarded after 24-48hrs if not used.
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Designing Blended Ketogenic Diets (BKD)

Food Choice

A BKD will normally contain fat, protein, and carbohydrate. Your ketogenic dietitian will provide you
with a prescription for fat (e.g., butter and oils), carbohydrate (e.g., fruits and vegetables) and
protein (e.g., meats, fish, eggs, and cheese).

Please use the food lists your ketogenic dietitian provides.

When creating BKD, it is important to use a variety of foods, although some foods will blend more
easily than others.

Foods that you would normally cook before consuming will still require cooking prior to blending.
This minimises the risk of food poisoning.

Meat/poultry/fish/eggs
Ensure these foods are cooked thoroughly before blending. Tinned meat and fish can also be used.
Watch out for small bones which may be found in fish.

Fruit
Peel fruit before blending and be cautious of small pips and seeds, which may cause a tube blockage.

Vegetables

Raw or cooked vegetables can be blended in a high-powered blender. Cooked vegetables will blend
more easily. Be careful with stringier textures (e.g., leeks, celery, and green beans) and ensure they
are cooked and blended fully.

Nuts and seeds
Smooth nut and seed butters are easy to add to blended food. Whole nuts can also be blended in a
high-power blender.

Fats

Vegetable based fats (e.g., olive oil) may be preferable as they are liquid at room temperature.
Your/your child’s dietitian may recommend including walnut oil as a source of essential fatty acids.
Blends containing fats that are solid at room temperature or when stored in the fridge (e.g., butter,
coconut oil, and nut butters) may need to be warmed and blended again to create the correct
consistency before administering. Ripe avocado blends very easily.
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Consistency
It is often necessary to add nourishing fluids or water to thin the consistency of the blend. You
should aim for runny honey or single cream consistency for ketogenic blends (Madden, et al., 2019).

If you are aware of The International Dysphagia Diet Standardisation Initiative (IDDSI) (Weston &
Clarke, 2020), then aiming for level 1-3 is recommended. In smaller bore tubes it would be likely that
only IDDSI level 1-2 would be possible. For more information on IDDSI: https://iddsi.org/Framework.

Examples of nourishing fluids include unsweetened soya, nut, and coconut milk and prescribable
ketogenic feeds. The fat, protein and carbohydrate provided by these fluids would need to be
counted towards you/your child’s ketogenic dietary prescription.

Foods to be aware of

Coconut flour, flax seed and psyllium husk will absorb water and thicken the blend; therefore,
additional water will need to be added. Such foods may bring other nutritional benefits, and so do
not necessarily have to be avoided, but it is important to be aware that adding them will increase
the volume of the blend and it may thicken over time.

Emulsifiers
Emulsifiers help prevent water and fat from separating and this can be helpful when making
ketogenic blends. Cooked egg yolks and sunflower seeds (without shells) contain natural emulsifiers.

Recipes

Your/your child’s ketogenic dietitian can help you to design and adjust recipes, so they are suitable
for your/your child’s ketogenic diet prescription.

You may wish to use ketogenic recipe programs, such as:
= Electronic Ketogenic Manager (EKM) - www.ekmketocalc.com

=  MyKetoPlanner (MKP) - www.myketoplanner.co.uk

= Ketosuite https://ketosuite.com/

= My Ketogenic Diet App - available to download from Google Play and the Apple App Store
= Matthew Friends - https://www.buildaketomeal.co.uk/

Your/your child’s ketogenic dietitian can provide training on how to use these programs so that you
can create your own ketogenic blends. Your ketogenic dietitian can check your recipes to ensure
they meet your/your child's requirements.
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Below is an example of BKD recipe. The amount of fat, protein and carbohydrate in the recipe has
been calculated.

Banana and Peanut Butter Pudding - Ratio 3:1

Ingredients Portion size Protein (g) Carbohydrate (g)
Banana (flesh only) 15g - 0.2 3.5
Peanut butter 5g 2.6 1.1 0.7
(smooth)

Double cream 40ml 19.2 0.7 1.1

Water 10ml - - -

TOTAL: 21.8 2 5.2
Top Tips!

v" Blend in batches. For example, if you were making the Banana and Peanut Butter Pudding
recipe above and had a banana that weighed 30g (flesh only), you could double the amounts
of the other ingredients to keep the ratio of fat, protein, and carbohydrate the same. This
would provide two portions of pudding.

v’ This blend contains peanut butter and so it may need to be blended and warmed again to
create the correct consistency before administering.

v" A rubber spatula can be helpful for scraping all the fatty ingredients into the blender and
scraping the whole ketogenic blend out of the blender for administering.

Further Recipe Examples

Blended Meal Ingredients

Egg and Avocado Boiled egg, avocado, double cream, olive oil

Creamy Cod Cod, spinach, peas, tomato puree, double cream, butter

Salmon and Cream Cheese Salmon (tinned, drained), broccoli, aubergine, cream cheese (full
fat), olive oil

Minced Beef and Avocado Minced beef, avocado, sweet potato, mayonnaise

Minced Lamb and Vegetables Lamb mince (20% fat), courgette, chopped tomatoes (tinned),
onions, carrots, double cream, olive oil

Raspberry and Coconut Coconut yoghurt (your dietitian can advise on ketogenic friendly
Pudding brands), raspberries*
Strawberry Cheesecake Strawberries*, mascarpone cheese, double cream

*Depending on the type of blender used, these may not always blend properly and therefore may
pose a risk of tube blockage. Families tend to use small amounts of berries (as a source of
carbohydrate) without a problem.

You may need to add water or nourishing fluid to thin the consistency of the example blends above
before administering. Be aware that the more fluid added to a blend, the larger the total volume will
be. Remember that the fat, protein, and carbohydrate provided by nourishing fluids would need to
be counted towards your/your child’s ketogenic dietary prescription.
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Vitamins and Minerals

Ketogenic diets must be calculated by a ketogenic dietitian to ensure that you/your child’s
nutritional requirements for vitamins and minerals are met. Blending foods also changes the
nutritional quality of food. You/your child’s ketogenic dietitian will advise on an appropriate vitamin
and mineral supplement that is low in carbohydrate; it is essential this is taken. Additional sodium
and potassium supplements may also be recommended, if appropriate. Vitamin and mineral status
will be monitored through regular blood tests whilst following a ketogenic diet.

Hydration

Good hydration is essential on a ketogenic diet. Fluid requirements vary, depending on age, medical
condition, and weight.

When transitioning from formula to BKD, fluid intake may need adjusting to ensure hydration is
maintained. You can monitor for signs of dehydration by observing urine, decreased or dark urine
output can suggest dehydration. This is because BKD may contain less fluid than prescribed
ketogenic liquid feeds. You/your child’s ketogenic dietitian will advise on fluid requirements.

It is important to flush the enteral feeding tube with water, before and after giving a blend. Your
ketogenic dietitian will advise you further on this.

Hospital Admissions

You/your child’s ketogenic dietitian will advise if it is appropriate to continue BKD or temporarily use
a prescribed ketogenic liquid feed during a hospital admission. You/your child’s ketogenic dietitian
will devise a contingency plan for other times when BKD may not be available, for example at school
or during respite care.

Frequently Asked Questions

How will | know the blend is the right texture?

You should aim for runny honey or smooth, single cream-like consistency. It can be helpful and
reassuring to try putting a small amount of your blend through an extension set (used with button
gastrostomies) before administration to ensure it is the correct consistency.
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How do I give the BKD to me/my child?

The best way to administer blends is to bolus through a large 60ml syringe. A gravity bolus will only
be possible with a thinner blend. A slow plunge method is possible with a thicker blend. The time
taken to give the boluses should be similar to the duration of a meal. To begin with, you could try
administering the blend over 20-30 minutes. It is normally helpful to start slowly and increase the
rate gradually.

Food Standard Agency guidance should be followed regarding the amount of time for which
chilled/cooked foods can remain at room temperature.

Can | batch cook ketogenic blended diet and freeze it?

It is advised that you make blends as freshly if possible. If you need to make a blend in advance, keep
it refrigerated until use and do not keep it for longer than 24 hours. Blends can be frozen —the
length of time it can be kept in the freezer will depend on the type of freezer that you have. Further
guidance can be found on the Foods Standards Agency website. Frozen blends should be thoroughly
defrosted in the fridge prior to use.

Can | reheat ketogenic blends in the microwave?

Microwaving can cause hot spots and may not reheat the blend thoroughly. If reheating using a
microwave, the food should be stirred frequently, and you should make sure the food is piping hot
all the way through. It is advised that you do not reheat food more than once. Make sure you allow
the blend to cool down before administering. Further guidance can be found on the Foods Standards
Agency website.

Can | use prescribed ketogenic feeds within the blends?

Yes. There are a variety of ketogenic prescribable feeds available. Your ketogenic dietitian will advise
which products can be included within blends and help you calculate this into your/your child’s
dietary prescription.
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Prompting questions for you and your child’s involved MDT to consider and document as a part
of a shared decision process for BKD:
Team Involved
Details of your child’s involved multi-disciplinary team (including name, title, contact details):
e Family / carers
* Healthcare professionals, Home Enteral Feeding Team, Community Nursing Team
¢ Education team / Other settings (i.e., school, nursery, respite, carers, day-care)
e Social support network

* Do your local community teams have a policy on blended diets?

Benefits/Consequences
¢ What would be the potential benefits for your child and family for using BKD?
e What are all the possible consequences and considerations of using BKD for your child?

Tube Type/Site
e Details of tube (date inserted, type and site of feeding tube).
¢ Can the tube be replaced in the community if it becomes blocked? If not, what is the plan?

Feeding History

* Your Ketogenic Dietitian may require adapting your child’s feeding plan to ensure it meets their
specialised dietary requirements.

¢ Has your child eaten food previously or have they been tube fed for life, have they been exposed
to common allergens (dairy, nuts, eggs, wheat, fish, soy, etc.)?

¢ Does your child currently tolerate bolus feeds or only continuous feeds?

¢ Recommended fluid intake and water flushes pre/post blends?

Tube fed individual/Parent/Carer Expectations

¢ Awareness of the time, work and cost involved for your family.

* Will commercial ketogenic enteral formula be used in addition to blended diet?

* Will the school, day centre, nursery be expected to prepare, store, and administer blended diet?
* Will the hospice or home carers be expected to prepare, store, and administer blended diet?

* Agreed shared decision for what will happen regarding feeds if your child is admitted to hospital.

Training needs

¢ What blended diet training is available or required your family before starting?
¢ What competencies are required for staff before administering BKD?

¢ How will blended diet be administered and frequency?

¢ Your family’s food hygiene knowledge and training required for BKD.

Plan to start

¢ Documenting the shared decision made with all your involved healthcare team for when and the
best way to start blended diet for your child.

¢ Agreed monitoring plan with your healthcare team.

(National Institute for Health and Care Excellence, 2021)
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Further Information- Food Safety & Hygiene
Guidance and examples — International Decision Aid Standards (IPDAS) collaboration

http://www.ipdas.ohri.ca/

Advice on handwashing:

https://www.food.gov.uk/sites/default/files/media/document/handwashing.pdf.

Children’s Food: safety and hygiene:

http://www.nhs.uk/Conditions/pregnancy-and-baby/Pages/food-safety-hygiene.aspx

How to store food and leftovers:

http://www.nhs.uk/Livewell/Homehygiene/Pages/Homehygienehub.aspx

Brown S. syringe plunge administration method YouTube demonstration:

https://www.youtube.com/watch?v=fFA-AkZ4EEc

More information on cleaning and cross-contamination can be found at:

https://www.food.gov.uk/safety-hygiene/cleaning

https://www.food.gov.uk/safety-hygiene/avoiding-cross-contamination
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