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The aim of this entry was to assess the effects of a gluten free diet (GFD) in the management of epilepsy in people with
coeliac disease (CD) or gluten sensitivity (GS). A systematic approach was used to undertake a literature review. Five
electronic databases (PubMed; Scopus; Google Scholar; Cochrane Epilepsy Group specialised register; Cochrane
Register of Controlled Trails (CENTRAL) via the Cochrane Register of Online Trials) were searched using predetermined
relevant search terms. In total, 668 articles were identified. Duplicates were removed and predefined inclusion and
exclusion criteria were applied, and a PRISMA flow chart was produced. Data was extracted using Covidence software.
Twelve studies on Epilepsy and CD involving a total of 70 participants were selected for analysis; narrative synthesis was
used owing to the small sample sizes in the selected studies. None of the 12 studies meeting inclusion criteria
investigated gluten sensitivity and epilepsy. All the included studies support a link between epilepsy and CD. GFD was
effective in 44 out of 70 participants across the studies in terms of a reduction of seizures, reduction of antiepileptic drugs
(AEDs) or normalisation of EEG pattern. A total of 44 participants showed a reduction in seizures (across eight studies)
and complete cessation of seizures was reported in 22 participants. In general, the earlier the GFD is implemented after
the onset of seizures, the better the likelihood of the GFD being successful in supporting control of seizures. Mechanisms
linking gluten with epilepsy are not fully understood; possible hypotheses include gluten mediated toxicity, immune-
induced cortical damage and malabsorption. Evidence suggests the effectiveness of a GFD in supporting the
management of epilepsy in patients with CD, although the quality of evidence is low. There appears to be a growing
number of neurologists who are prepared to advocate the use of a GFD. A multidisciplinary approaches and further
research are recommended. It could be argued that when balancing potential treatments such as AEDs or surgery, a GFD
has a low likelihood of harm.
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| 1. Epilepsy

Epilepsy is a neurological disorder that affects around 70 million people worldwide . It can have a significant effect on
the quality of life of those affected and their families 2. Seizures are usually sudden, acute and unpredictable. People with
epilepsy and their cohabiting relatives report higher levels of anxiety, depression and social anxiety disorders compared
with the general population &l Epilepsy is not one disorder, but a term used to describe several conditions that share
seizures as a common element 4. There are over 40 different types of seizurel® and the seizure type and appearance
vary depending on which area of the brain is affected. Some people may lose consciousness, collapse and jerk or twitch
(tonic-clonic seizure). Other seizures result in a brief loss of consciousness with stiffness, or a complete loss of muscle
tone (tonic, atonic, or drop attacks). Absence seizures can cause a person to appear blank and unresponsive for a few
seconds. Seizures are classified into two main categories: generalised seizures which affect large areas on both sides of
the brain (tonic-clonic, absence or atonic) and focal seizures that affect a specific region of the brain (€],

In some people the cause is known; brain injury accounts for almost 5% of all seizures /I, but they can also be caused by
brain tumour, electrolyte imbalance &, hormone imbalance or genetic factors 2!, However, in 60% of cases the aetiology
is unknown Eand referred to as ‘idiopathic epilepsy’ [4. Lack of sleep 19, stress and anxiety L4, hyperventilation 12 and
high caffeine intake can increase seizure susceptibility (although long term low intake can protect from seizures 23,
Epilepsy is primarily controlled pharmacologically, through prescription AEDs, just over half of those taking medication will
become seizure free. A further 20-30% will have a reduction in seizures. However, approximately 20% of people continue
to suffer seizures despite taking one or more AEDs and this is termed refractory or intractable epilepsy €.



| 2. Ketogenic Diet in Management of Epilepsy

The ketogenic diet (KD) might improve outcomes in people with epilepsy 4. The KD has been used for around 100 years
in the treatment of refractory epilepsy 22 The KD is a high-fat, low carbohydrate, adequate protein diet 1€, Mechanisms
by which the KD results in improved seizure control are not fully understood. It is thought that the high-fat, restricted
carbohydrate intake, results in the production of ketones due to fat metabolism. The anticonvulsant effect of ketones is
thought to be due to an upregulation of gene expression involved in energy metabolism in the brain 14, In the UK, dietary
intervention to support epilepsy management is not considered until AEDs have failed to control seizures. In refractory
epilepsy, The National Institute for Health and Care Excellence (NICE) guidelines recommend all children, young people
and adults be referred to tertiary services offering non-pharmacological interventions and this should involve a
multidisciplinary team and include psychological interventions (relaxation, cognitive behaviour therapy, biofeedback);
medical intervention (vagus nerve stimulation) or brain surgery X8, NICE recommends children and young people (but not
adults) whose seizures are not controlled by appropriate AEDs should be referred to a paediatric epilepsy specialist for
consideration for the use of the KD 18!,

Research into understanding the anti-seizure mechanisms of the KD has led some to postulate that the grain free, and
therefore the gluten-free nature of the KD, may be a component in its success.

| 3. Gluten and Coeliac Disease

Gluten is the term used to describe the storage proteins found in wheat, barley and rye 23, CD is a complex, systemic
autoimmune disease triggered by the ingestion of gluten, in genetically susceptible individuals 29, Worldwide, CD affects
approximately 1% of the population 2. Symptoms associated with CD include diarrhoea, constipation, weight loss and
malabsorption 22, Greater understanding of the pathogenesis of CD in the last few decades has established it can affect
any part of the body 23],

CD diagnosis must be confirmed by duodenal biopsy 24, Carrying HLA-DQ2/HLA-DQ8 genes are a key, but not sufficient,
component of genetic susceptibility to developing CD [22. Treatment is lifelong adherence to a strict GFD and although
oats are generally considered safe for most people with CD [23, it appears to cause sensitivity for some people 28 most
likely due to contamination with wheat, barley or rye during the production chain 4. For the majority of individuals with
CD after GFD symptoms subside and villi recover 28], However, despite strict GFD some people with CD experience
persistent gastrointestinal (GI) and extraintestinal (El) symptoms 22,

| 4. Non Coeliac Gluten Sensitivity

Non coeliac gluten sensitivity (NCGS) is a controversial condition B and the pathophysiology remains unclear. However,
NCGS has been legitimised and three international conferences BB2I33] have provided consensus on the definition of
NCGS and the criteria for diagnosis 3. NCGS appears more common than CD B4IE3] with an estimated prevalence in the
general population of 13% B8], Although GI symptoms are similar to CD there is little or no mucosal damage B2 and the
serological markers that are effective in diagnosing CD are not detectable in NCGS 24, As with CD, removing gluten from
the diet results in improvement of symptoms and reintroduction leads to relapse 231,

Neurological dysfunction associated with GS was originally thought to be due to malabsorption, but further research has
discovered inflammatory cells in histopathological results of individuals with gluten sensitivity and neurological
manifestation and the theory of an innate immune mechanism has emerged B8l |n contrast, CD involves both innate
and adaptive immune responses .

| 5. Association between Epilepsy and Coeliac Disease

A meta-analysis on epilepsy and systemic autoimmune disorders suggests that people with epilepsy have a 2.6-fold
increased risk for CD B2, In contrast, a large study of people with CD reported a 1.4-fold increased risk of epilepsy 241l
(431441 However, this number could be higher given that many people with CD do not have gastrointestinal symptoms 42,
Some studies suggest epilepsy is the most frequent disorder associated with CD 4311441,

Developments in the understanding of the role of gluten and the gut—brain axis #2 has provided a basis for exploring the
possibility of supporting epilepsy management through the GFD. GFD has resulted in a reduction in seizures in some
cases [451148] particularly those with temporal lobe epilepsy and hippocampal sclerosis ¥Z. Other case studies have shown
complete remission of intestinal and central nervous system manifestations (including electroencephalogram



abnormalities associated with seizures) after a GFD, that reappeared after gluten reintroduction 48], Hence the aim of this

review was to assess the effects of a GFD in the management of epilepsy in people with CD or GS. Strict, lifelong GFD is

the cornerstone of treatment for CD.
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