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What is a ketogenic diet?
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A MEDICAL treatment.
Mimics fasting metabolism

Alters fuel availability to brain-
ketones rather than glucose

An anticonvulsant in food form

It can be effective for ALL
seizure types.




Each keto journey is
different

Prescribed and
fine tuned
around

individual needs




Ketogenic Diet ...

Classical &1 ratio KD MCT KD

7%
10%
13% (30-80% MCT)

Low glycaemic index diet Modified Atkins diet {approx 1:1 ratio)

5%
0%
0%
65%

Normal UK diet

. Fat
Il Protein
Il Carbohydrate
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Carbohydrate reduction is the KEY!
Energy provision:

Carbohydrate 4-17%
+

Fat 60-90%
+

Protein 6-20%

Classical Ketogenic Diet (LCT)
* Control = Stable ratio of fat to protein & CHO

MCT Ketogenic Diet
Control= % energy from MCT

Modified Ketogenic Diet / MAD
*  Control = CHO counting & adequate fat

Low Glycaemic Index Treatment
*  Control = CHO counting & adequate fat

similar metabolic impact




Carbohydrate foods ;

measured in ALL ketogenic regimes



http://www.google.co.uk/search?q=green+&+blacks+cocoa+powder&hl=en&rlz=1R2ACAW_enGB407&biw=1120&bih=572&prmd=ivns&source=univ&tbm=shop&tbo=u&ei=HDMDTtKXKsjAhAfhw-WVDg&sa=X&oi=product_result_group&ct=image&resnum=1&sqi=2&ved=0CD0QzAMwAA
http://www.google.co.uk/url?sa=t&source=productsearch&cd=1&ved=0CFcQ9gIwAA&url=http://vit-shop.co.uk/store/product_detail-3046-lang-1.html&ei=PjMDTqrLK8ay8gO9t6jvDQ&usg=AFQjCNG6GaXTwlvaGdai6FXlOicTtm65jQ

FAT containing foods ;

measured in Classical & MCT ( generous in Modified KD)
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Protein containing foods ;
measured in Classical & MCT ( moderate in Modified KD)




Food or Feed or both!




What does a ketogenic meal look like?




The ketogenic effect?




How does it work?

Ketone Production by Liver During
Fasting Conditions (Ketosis)

__ Fasting State

Pancreas

l\»OOOO

Glucagon @

Ketogenesis

Increased
ketone
production

Rise in blood ketone levels —
stimulates mitochondria
production

Lower blood glucose levels &
flatter profile

Elevated free fatty acids &
essential fatty acids

Caloric control?

likely a combination o

Blood — et ;
vessel — ;

Increased ketones in Ketogenic Dietary Therapies I I th b
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Use in the management

of neurodegenerative Current Research interest:
disorders

Brain tumours — Astrocytoma /
frentiars I v A Glioblastoma Multiforme

Mtlnrm:
an W IR 232 20068

The ketogenic diet as a treatment paradigm for diverse Alzheimer’s disease
neurological disorders
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April 2012 Vol3 Article 59 . . .
Could alterations in energy metabolism be

the common theme?
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Use in PDHD

Pyruvate dehydrogenase deficiency

Glucose
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A ketogenic diet

1. Reduces lactate and pyruvate

2. Provides alternative ‘fuel’;
ketones

v
Ketones
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Longitudinal Study Summary:

19 paediatric patients with PDHD

10 with epilepsy -50% became
seizure free in a year

DOL 1010075105450 16-0011-3

ORIGINAL ARTICLE

Ketogenic diet in pyruvate dehydrogenase complex deficiency:

short. and long-term outcomes ‘ Increased remission times,
:;{Jl‘lnnlp[ijsn:;o?'-l\-lsrls[]nhﬂnz-Tm‘ells]lhﬁﬁk'-]\hriel.lnﬂefe]dl’-(ierd\-’iggedsl'- decreased Severity and dur‘ation
of ataxia
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s to study the short- and Iong—term

minimal improvement of neuro-
zi:::.“;;:;m e e o o i o cognitive development

ment for the y of patients. Treatment effect was mainly
determined by disease phenotype and attainment and mainte-
nance of ket

Introduction

excepl in one patient who discontinued because of acute p
creatitis. The median plasma concentration of ketone bodies
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Review- KD use in
Mitochondrial Disorders

Use of the Ketogenic Diet to Treat Intractable Epilepsy in Mitochondrial
Disorders
Eleni Paleclogou, Naila lsmayilova, and Maria Kinali®

aves, Academic Editor

Author inf opyrioht and License informaficn

Abstract

Mitochondrial disorders are a clinically heterogeneous group of disorders that are caused by defects in the
respiratory chatn, the metabolic pathway of the adenostne tri-phosphate (ATP) production system. Epilepsy
1s a common and important feature of these disorders and 1ts management can be challenging Epileptic
setzures in the context of mitochondrial disease are usually treated with conventional anti-epileptic
medication, apart from valproic acid. However, in accordance with the treatment of mtractable epilepsy
where there are limited treatment options, the ketogenic diet (KD) has been considered as an alternative
therapy. The use of the KD and its more palatable formulations has shown promising results. It 1s
especially indicated and effective in the treatment of mitochondrial disorders due to complex I deficiency.
Further research mto the mechamsm of action and the neuroprotective properties of the KD will allow
more targeted therapeutic strategies and thus optimize the treatment of both epilepsy 1 the context of
mitochondrial disorders but also in other neurodegenerative disorders.

Keywords: ketogenic diet, mitochondrial disorders, intractable epilepsy, treatment
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Conclusions:

Improves cellular metabolism
Makes cells more robust

Seizure reduction often
continues post Diet

Diet appears to cause gene
modification which may
explain the permanent effect
of the Diet

Research interests centred
around supplement
replacements: “Ketogenic Pil

IH




Contraindications

Primary carnitine deficiency

CPT | or CPT Il deficiency ( Carnitine palmitoyltransferase)

Carnitine translocase deficiency

Fatty acid B-oxidation defects

MCAD deficiency (medium-chain acyl-dehydrogenase)

LCAD deficiency (long-chain acyl-dehydrogenase)

SCAD deficiency (short-chain acyl-dehydrogenase)

Long-chain 3-hydroxyacyl-CoA deficiency

Medium-chain 3-hydroxyacyl-CoA deficiency

Pyruvate carboxylase deficiency

Disorders requiring a high-carbohydrate diet treatment,

eg, acute intermittent porphyria

Hypoglycemia under investigation POSSIBLE contraindications
Defects in ketoneogenesis or ketolysis - .. i
Severe liver disease Familial hyperlipidemia
Dysphagia or significant GOR
History of renal stones

Diabetes mellitus

m% Medications that increase risk of acidosis
Steroid treatment
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Side effects?

@Positive:

* Reduced seizure frequency

* Reduced seizure intensity

* More rapid recovery from seizures

* Feel sharper, brighter & more energy
* Ability to ‘tune in’ to the world

@ Negative: mainly gastro.........

* Constipation ..... occasionally diarrhoea reported.

* Lethargy / nausea / hypoglycaemia (if rapid introduction of regime )

* Raised lipids — often transient

* Increased risk of kidney stones (when combined with some medications)
* Growth retardation

Possible increased risk of osteoporosis

Increase in seizures ...in some!
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Ketogenic therapy: team approach

Dietitian Patient/Carers Neurologist Biochemistry GP Epilepsy Specialist Nurse

4 Education: )

Food & monitoring
Nutrient sources / values

4 Medical Referral h

to Ketogenic team

" 3 month follow up:\
neurologist &

Medical & bic?chemical Making meals or feeds dietitian
\ Screening ) \_ Bloods / records ) Effective & managing well?
l \_ Wean drugs? Y,
- . )
Diet Prescription
1: Classical prescription
4 Pre-therapy N Oral or via PEG or both e - ~N
Discussion: % y Ongoing treatment
agreement? 6/12/18/24 month
Practical / possible - - neuro/diet follow up
Realistic objectives? Support++ Wean ketogenic therapy?
\_ W, dietitian & \_ Y,

keto diet assistant
\_ Phone / e.mail / text )

S
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Biochemical screening

Blood investigation Frequency of monitoring
Essential:
Full blood count Baseline, after 3 menths, 68 months, then every & months
Clotting screen Baseline, & months, then every 12 months
Ef:aa,lcprgii'::if::,l:Ll:g::b?nd;:ema:np;;?;?;%} Baseling, after 3 months, & months, then every 6 months
Liver profile Baseline, after 3 months, Gmonths, then every 6 months
Calcium, phosphate, Vitamin D Baseline, after 3 months, 6 manths, then every 6 months
Magnesium Baseling, after 3 months, & months, then every 6 months
Glucose Baseling, after 3 months, @ months, then every & months
Lipid profile Baseling, after 3 months, & months, then every 6 months
Free and acylcarnitine profile Baseline, after 3 months, & maonths, then every 6 months
Thyroid Function Baseline
Recommended:
Vitamins &, E Baseling, 6 manths, then every 12 months
Zinc, selenium, copper Baseling, 8 months, then every 12 months
Vitamin B12, folate Baseling, 8 months, then every 12months
Ferritin Baseling, 8 months, then every 12months

# Note: Urine should also be checked every three months for haematuria and calcium-
creatinine ratio.



* Generally at home

* No fasting
e Stepped in over a few days
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Home monitoring

* Blood ketones & glucose; initially test 2 times daily.
. Blood Ketones aim 2-4mmol/I

. Urine Ketones aim 4-16mmol/I
. Blood Glucose 3.5-6.5mmol/I

e Seizures & symptoms

e  More frequent monitoring when unwell or fine tuning or
changing medication




Weekly monitoring reports

Weekly monitoring - NR

Week commencing...26/1/14................ Weight at start of week 10stone 4lbs
Date | Day Number of seizures of each type Blood or Blood Comments on any illness or
urine ketones glucose changes to diet, activity or
1 2 3 4 5 6 4 AM PM | AM PM medication
26 Sun 1 37 28 41 |48 N was very energetic and happy
(asieep) today.

27 Mon Tx 11 31 27 46 |48 N did 20mins of horse riding. N

i was very interactive today,

(h) happy and chatty. N's period

finished.

28 Tues : ;ms 26 36 44 (42 2 x 15 mins walks. N was bright

?,, and chatty before her seizure. N
x50 had 0.5mis Buccal Midazolam.
secs(im)

29 Wed ;:ggn 32 13 37 |53 N went swimming but had a
seizure whilst there. N was tired
and lethargic most of the day.

30 Thurs 23 19 49 |59 N took part in 3 hours of on/off

dancing. And did 2 x 15 mins
walks. N was in great spirits all

day.
31 Fn : X . 18 23 58 |48 N went bowling today. She was
- very tired today.
1 Sat 1x 1x23 [1x 21 27 56 |48 N went swimming and had a
o o | seizure in the pool again. N was
m (h) tired for the rest of the day.
0 1x 0 1 3 3+41x
Total —

Thorough record keeping ....essential to support ‘fine tuning’ &
optimisation



* Optimise seizure and symptom control

* Adjust level of ketosis ""
& \ |

* Maintain stable blood glucose

5 PN

efryTherpas
port




Clinic Monitoring; 3 /6 / 12 Months

* Review seizure control and ketone levels

* General diet review (6 monthly nutritional analysis)
* Review medication

* Height and weight checks

* Head circumference & mid arm circumference

* Blood screen / urine if due

* General health and well being Wm

Kefs De?ryTherapes



SUMMARY

Ketogenic therapy can be effective in
the management of difficult epilepsy
and associated symptoms.

Can work for infants , children & adults

Requires significant change to food
choices and meals.

It requires (experienced) dietetic &
medical support to initiate and
optimise outcomes.

Treatment lasts 3 months — 2years
...some longer
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Thank you for listening!
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Matthew's Friends
@ Young Epilepsy
St Piers Lane, Lingfield,
Surrey RH7 6PW
Tel: 01342 836571
www: matthewsfriends.org,

www: mfclinics.com



