The unique nature of seizures in autoimmune encephalitis

What are seizures?
Seizures can be scary events both for people who suffer from them and for their loved ones. Symptoms
of a seizure typically include muscle spasms; loss of consciousness; sudden, rapid eye movements; or
sudden mood changes; among other symptoms, and these can last from seconds to minutes1. These
are the most severe seizures, but mild seizures, with more moderate physical and behavioral
symptoms — such as stiffness of the muscles, feelings of déjà vu, anxiety, temporary confusion, or
nausea — can also happen and may negatively affect health. During seizures, the body parallels what
is happening in the brain: uncontrolled movements of the body can result from uncontrolled bursts of
electrical activity in the brain.
Seizures are a response to hyperexcitability, meaning increased activity, of neurons in the brain, and
hypersynchrony, meaning more neurons fire at the same time than normal. Seizures are very different
across and within conditions. They can be generalized, affecting the entire brain from the beginning of
the seizure, or focal, affecting one specific area although it may later spread. Frequent, unprovoked
seizures called recurrent seizures may indicate that the person has a condition called epilepsy.
Epilepsy is a chronic neurological disorder in which seizures can cause periods of unusual behavior,
sensations, and negative effects on cognition such as a loss of awareness. However, because
abnormal electrical activity can happen in response to other alterations in the brain such as brain injury
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and in response to medications, seizures can also be seen in other conditions.
One of these conditions is autoimmune encephalitis (AE). In AE, the body attacks the brain by creating
antibodies against important neuronal proteins. Because these proteins help neurons communicate, the
antibodies alter neuronal activity. Altering neuronal activation can lead to the changes that are seen in
seizures (hyperexcitability and hypersynchrony). In fact, research shows that seizures in some patients
can be a common symptom during the acute phase (early on in disease) of AE2. It is believed that
antibodies against the neuronal proteins contribute directly to the disease processes and the
development of seizures. It’s also possible that the process of neuroinflammation associated with AE,
which increases the amount of toxic inflammatory molecules in the brain, can also contribute to the
development of seizures2. Even once the inflammation has been resolved, the brain can still be
predisposed to seizures or developing epilepsy, especially if the inflammation resulted in neuronal
death3. However, whether epilepsy, a chronic disease, is developed in response to AE is not entirely
clear. Some studies suggest that the risk of developing chronic epilepsy is low, from 10-15%4.
In different types of AE, seizures appear differently. Apart from the well-known tonic-clonic seizures
(associated with jerking muscle movements), seizures in AE can also show up as faciobrachial dystonic
seizures. These are characterized by abrupt involuntary movements, typically on one half of the face
and arm of the same side. The frequency, response to therapies, and symptoms of the seizures
themselves can all vary. However, the AE that most frequently manifest with seizures and chronic
epilepsy are those mediated by antibodies against the LGI1, GABABR, and GABAAR; all important
proteins involved in neuronal communication5.
Are seizures associated with AE treated the same way as in epilepsy?
Antiepileptic drugs are the standard of care for people with epilepsy. Since seizures are a result of
uncontrolled electrical activity and an imbalance of excitation and inhibition in the brain, antiepileptic
drugs work by trying to restore that balance. For example, the drug clonazepam prevents seizures by
increasing the effectiveness of a molecule in the brain called GABA, which helps the brain dampen the
uncontrolled brain activity.
Now, although the normal path for people with epilepsy is treatment with antiepileptic drugs, it may not
be particularly effective for people with seizures associated with AE. A study looking at a population of
AE patients found that resolution of seizures happened even after discontinued antiepileptic drugs
therapy6. In these young patients with AE who experienced unprovoked seizures at the onset of the
disease there was a remission rate of 94%, meaning they stopped suffering from seizures, after they
stopped taking antiepileptic drugs. Rather, immunotherapy seemed to be the important factor in
controlling seizures. The researchers suggested that “long-term use of antiepileptic drugs appears not
to be necessary to control seizures in AE”6.
Other studies support the idea that immunotherapy is more effective in attacking seizures in AE. One
study looked at three different types of autoimmune encephalitis (anti-LGI1, anti-NMDAR, and antiGABABR) and their response to immunotherapy and antiepileptic drugs7. They found that seizure
freedom was achieved faster and more frequently after the use of immunotherapy than after the use of
antiepileptic drugs. However, there may be a specific window in which immunotherapy is effective at
controlling seizures.
Importantly, the researchers do mention that differences in seizures characteristics and therefore
response to treatment may be due to the specific type of encephalitis. For example, patients with antiGABABR encephalitis had an increased risk of developing seizures, meaning that the development of
seizures may depend on the type of encephalitis7.
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What do these findings mean for people with AE?
These differences in treatment response between AE and epilepsy point to an important trait that needs
to be considered: the cause of seizures. In AE, antibodies generated against important neuronal
proteins make the brain go awry. Therefore, one of the most effective ways to treat seizures may be
attacking the root of the problem with immunotherapy. However, due to the variable nature of AE and
the seizures associated with the condition, proper treatment with immunotherapy and/or antiepileptic
medication will change from patient to patient.
What to do if someone is having a seizure?
During the most severe seizures, the person may not be able to control their body movements. For this
reason, you may help them clear the area around them to prevent possible injury. If possible, place
them on their side and provide cushioning for their head. There are additional indications suggested by
the Center for Disease Control (become familiar with these here).
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