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Abstract

Background & Aims: Brittle diabetes, associated with longstanding type 1 diabetes, is characterized
by poor blood glucose control that fluctuates dramatically. Often, patients are defined as having brittle
diabetes if they frequently experience episodes of hypoglycemia followed by episodes of
hyperglycemia. Hypoglycemia can, in some cases, cause harmful complications such as altered levels
of consciousness and seizures. In rare situations, seizures resistant to standard anti-epileptic drugs can
prove difficult to manage. In this article, we examine the use of a ketogenic diet as a potential
treatment for drug-resistant seizures associated with brittle diabetes.

Case Presentation: A 39-year-old female with type 1 diabetes, known to have fluctuations in her
glycemic control and seizures at least weekly prior to admission to the endocrinology service. During
her admission, she began having 5-6 daily seizures, which were resistant to all anti-epileptic therapies
(with supervision by neurology).

Results: After consulting with the Nutrition team, a ketogenic diet was initiated. Over time, seizure
frequency began to decrease and ceased entirely after 5 days. After meeting criteria for seizure
freedom, we were able to gradually wean all anticonvulsant medications. The patient was discharged
30 days later on the ketogenic diet. Upon follow-up 30 days later, the patient and her family reported
no further seizures.

Conclusion: The ketogenic diet may be an alternative treatment option in rare cases of drug-resistant
seizures in brittle diabetes, even in the adult population. This promising approach warrants larger-
scale studies to elucidate its precise mechanisms and long-term efficacy.
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Extended Abstract

Background

Brittle diabetes is a rare but serious complication of
type 1 diabetes. It creates unpredictable rollercoasters
of glucose levels (recurrent hypoglycemia and
hyperglycemia) that make it difficult to manage. Brittle
diabetes requires extraordinary medical management
and dedication to adjustments in the diet-insulin
consideration (1,2). Hypoglycemic episodes consist of
both autonomic symptoms (e.g. sweating, tachycardia,
tremors) and neuroglycopenic symptoms (e.g.
confusion, seizures, coma), which are generally
reversible with proper glycemic control. Treatment
resistant seizures in patients with brittle diabetes are
exceedingly rare (3,4). The use of therapeutic ketogenic
diets is well-established in pediatric drug-resistant
epilepsy, however, nearly every study on adults with
brittle diabetes and treatment resistant seizures

precludes use of the ketogenic diet.

This case report is the first documented case in West
Azerbaijan Province of excellent seizure control
achieved through a ketogenic diet in an adult patient
with brittle diabetes. The case illustrates two critical
objectives: 1. acknowledging the clinical difficulties
associated with managing brittle diabetes and treatment
resistant seizures together or on their own due to the
metabolic implications of diabetes, and 2 .providing
empirical data for the effectiveness of ketogenic diets
on adults, especially adults with brittle diabetes and
treatment resistant seizures, and the dearth of literature
evaluating the same area of study. The findings suggest
that healthcare providers should consider reassessing
traditional therapy guidelines and investigating
alternative  strategies  with  complex clinical

presentations.

The case makes a strong case for the need for unique,

individualized, time-sensitive approaches in the
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management of complex metabolic-neurological
comorbidities.

Case Presentation & Results

A 39-year-old female with brittle type 1 diabetes
(diagnosed at age 7) was admitted to Imam Khomeini
Hospital in Urmia because of severe glycemic
fluctuations  and  pharmacologically  resistant
generalized tonic-clonic seizures (up to 6 seizures a
day). Despite being adherent to a basal-bolus insulin
regimen, she was having repeated hypoglycemic (<50
mg/dL) and hyperglycemic (>100 mg/dL) episodes,
with no tangible parallel between blood sugar levels
and the onset of her seizures. Further laboratory
investigations (CBC, electrolytes, vitamin D, arterial
blood gases) and a past MRI of her brain were
unremarkable. She had a history of being hospitalized
with similar episodes of seizures requiring treatment
and left in spontaneous remission.

Initial treatment consisted of 1V diazepam and
antiepileptic medications (levetiracetam, valproate,
phenytoin, carbamazepine) without any effect in
decreasing the frequency of the seizure manifestations.
Due to this apparent treatment resistance, a medically
supervised treatment protocol outlining a ketogenic diet
(75% fat, 5% carbohydrates and 20% protein) was
established and documented according to each of the
four separate meals throughout the day to control her
blood glucose levels. By Day 4 of the ketogenic diet,
her seizure frequency had decreased to approximately
2 seizures a day, and her seizures ceased completely by
Day 5 when her plasma ketones levels peaked. Her
antiseizure medications were decreased accordingly,
and her diabetes glycemic control continued to
maintain steady normal blood glucose levels
(fasting/post prandial). The patient was discharged after
30 days on a ketogenic diet, with no further seizures

reported upon 1-month follow up.
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This case demonstrates the significant effectiveness of
a ketogenic diet in the treatment of refractory seizures
in an adult with brittle diabetes, who is a population that
has been much less represented in the literature
compared to pediatric epilepsy cohorts (4). The positive
outcome of this individual demonstrated the need to
look critically at the treatment policy and protocols for
our patients with complex metabolic-neurological
comorbidities, as well as the need for individualized
dietary plans as options in such treatment-resistant
circumstances. The rapidity of the response to ketosis
emphasizes the need for further studies on the
metabolic modulation of seizure control in people with
similar clinical backgrounds.

Conclusion

Brittle diabetes is a variant of type 1 diabetes that can
be extremely challenging to treat because of unstable
glucose levels. In this report, we describe the first
successful application of a ketogenic diet in treating
treatment-resistant seizures in an adult with brittle
diabetes. The specific antiseizure mechanisms of
ketones (acetoacetate, B-hydroxybutyrate) are not
completely understood, but it is likely they are
somehow functioning directly in a neuromodulatory
manner (3). The prompt cessation of seizures in this
patient when plasma ketones were elevated (day 5) and
the significantly increased glycemic stability aligns
with previously published literature of pediatric
epilepsy studies, but this is the first report
demonstrating successful seizure control in an adult
with brittle diabetes.

The main differentiation from the aforementioned
reports (for example, Mokhtar (5), Dilli (13)) in this
case are the combined metabolic and neurological
health benefits, rather than a solely metabolic approach

to seizures previously. This emphasizes the potential of

Studies in Medical Sciences

investigating metabolic therapies that can lead to multi-
system benefits. However, as with all case studies,
limitations exist such as data being collected from a
single site and short follow-up (1 month), and thus
larger prospective trials are warranted.

This study has strong evidence for ketogenic diet
effectiveness for management of refractory seizures
and improving glycemic control in brittle diabetes. The
findings support recommendations for utilization of
nutrition strategies in multidisciplinary care pathways.
Future phase 1I/111 trials should intend to optimize
dietary parameters, assess long-term safety, and
establish  standardization ~ of  implementation.
Additionally, collaborative research should explore
genetic and metabolic biomarkers to provide predictive
relationships in treatment response for the development
of personalized care practices in this high-risk

magnitude of care.
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