
Re: Week 9 Discussion: Neurology
by Claire Senecal - Tuesday, 25 October 2022, 2:59 PM
Shayna received the diagnosis of experiencing a tonic-clonic seizure. Tonic-Clonic seizures are previously known as grand mal seizures. They have a tonic phase, which is the stiffening of the muscles, followed by the clonic phase, which is the rhythmical jerking (Kodankandath et. al., 2022). This is what Shayna’s boyfriend explains happened during dinner one night. Shayna’s history is significant for a head injury from a softball with irregular behavior (confusion, syncope, becoming unconscious, unaware of what was happening when she woke up) when she was out with her friends the following night. This is what likely provoked the tonic-clonic seizure to occur later down the road. During the initial visit, Shayna expressed desires to become pregnant with in the next 1-2 years. With this information, I believe it is very important for me to address the risks of medications which help treat seizure activity during pregnancy, as well as, the risks of having a seizure during pregnancy. Women who have epilepsy and seizures are at a much higher risk of developing other complications during pregnancy such as preeclampsia, premature delivery, hemorrhage, fetal growth restriction, stillbirth, and maternal death (Pennell & McElrath, 2022). In the past it was thought that women who suffered from epilepsy needed to avoid pregnancy, however, that has since been revoked (Pennell & McElrath, 2022). It is important for the provider to educate women of childbearing age with epilepsy on the risks involved when taking medications, as well as, the risks involved if the condition is left untreated. Medications such as valproate, phenytoin, phenobarbital, and topiramate all have been shown to cause malformations in a developing fetus, with valproate being the highest risk medication (Pennell & McElrath, 2022). The use of ASMs has the potential to decrease the effectiveness of oral contraceptives, therefore for Shayna I would discuss an appropriate form of birth control such as the IUD to help prevent an unplanned pregnancy (Pennell & McElrath, 2022). As an unplanned pregnancy can happen, I believe it is important to have these conversations with Shaynah and her boyfriend in the early stages of treatment.

Levetiracetam 500mg PO daily is the medication I would choose to treat Shayna at this time. With her and her boyfriend’s desire to become pregnant in the near future, initiating a medication such as levetiracetam which is considered the first line of treatment in women of childbearing age who are planning to become pregnant is the best option (Pennell & McElrath, 2022). This also allows time to determine if this medication will be successful in treating Shayna’s seizure activity. Since Shayna has failed to respond to her initial therapy, she would then be started on Lamotrigine 100mg twice a day. Lamotrigine is second to Levetiracetam as a first line therapy for women of childbearing age or looking to become pregnant with epilepsy (Pennell & McElrath, 2022). The United Kingdom Epilepsy and Pregnancy Registry has stated that daily doses of Lamotrigine higher than 200mg has the potential to cause malformations consistent with the use of valproate (Pennell & McElrath, 2022). There would not be an increase in the dose that is currently prescribed.

Shaynah is now taking carbamazepine and phenytoin at the same time which is most likely the reason for the decreased carbamazepine serum concentration and increased seizure activity. Carbamazepine is metabolized by CYP3A4 in the liver and can be affected by many other medications taken at the same time (Schachter, 2022). Phenytoin is considered a CYP3A4 inducer which will increase the metabolism of carbamazepine leading to a reduction of the serum level and effectiveness of the medication for Shaynah (Schachter, 2022).

It is not always recommended to change medications which are considered effective at treating seizures when a woman becomes pregnant, however, there are some exceptions. Valporic acid should be discontinued as soon as possible in women who are pregnant to help prevent any harm to the developing fetus (Pennell & McElrath, 2022). At this time, I would choose to remove valproic acid from Shaynah’s medication regimen and continue with Lacosamide monotherapy (Woo & Robinson, 2019). I would continue to closely monitor Shaynah’s seizure activity and serum levels of medication to ensure treatment is adequate, reevaluating if necessary.
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Shaynah Anderson is a 23-year-old female who has had persistent headaches, confusion, and tiredness. She has had an episode where she got hit in the head at a softball game followed by a fall and becoming unconscious at a club with her friends. At her 2-month follow up, her boyfriend reports that she had a seizure. Prior to initiating an anti-epileptic drug (AED) regimen, the risks of pregnancy must be discussed. Shaynah discusses her interest in wanting to become pregnant within the next 12-14 months. Many of the AEDs are pregnancy category C (Woo & Robinson, 2020). The use of AEDs during pregnancy can lead to teratogenic effects for the fetus (Blaszczyk et al., 2022). It must be confirmed that Shayna is not currently pregnant and if she is planning to become pregnant this must be discussed to adjust pharmacotherapy accordingly. Pennell and McElrath (2022) explain how levetiracetam 500 mg PO daily is the best monotherapy for women who are planning pregnancy in the near future. When levetiracetam is used alone as a monotherapy, there is less of a risk of teratogenic effects. 
Shayna is reporting that she is experiencing significant side effects with her initial therapy of levetiracetam. The most appropriate replacement therapy would be lamotrigine 100 mg twice daily because lamotrigine and levetiracetam is associated with the least risk of perinatal complications for women with seizures (Pennell and McElrath, 2022). Lamotrigine is known as a first line antiepileptic medication for newly diagnosed epileptic seizures. Lamotrigine was actually shown to be more cost effective and create less adverse reactions in comparison to levetiracetam (Marson et al., 2021). Therefore, it would be best for Shayna to switch therapies to lamotrigine to avoid the side effects she is experiencing from levetiracetam.
Shayna is currently taking carbamazepine and phenytoin. It is found that her carbamazepine serum concentration has declined from 6 mcg/dL to 4 mcg/dL and she has been having increased seizures. The cause of this is likely due to autoinduction of CYP3A4. According to Woo and Robinson (2020), “Carbamazepine is metabolized in the liver and has the unique ability to induce its own metabolism (autoinduction). Due to autoinduction, initial concentrations within a therapeutic range may later fall despite good compliance” (p.205). It seems that for the serum concentration of carbamazepine to become effective, more of the medication may be required as time progresses.
Shayna was using her oral contraception and became pregnant. She is currently taking valproic acid and lacosamide. The most appropriate intervention would be to continue this combination therapy. Pennell and McElrath (2022) discuss changing seizure medications during pregnancy: ​​”Doing so is likely ineffective as a means of structural teratogen avoidance, while potentially risky with regard to seizure occurrence” (p.11). It is also discussed that switching treatment regimens may actually be more harmful because if medications are changed they may not be as therapeutic. Also, by the time the individual notices they are pregnant, the most harm has already taken effect after missed menstruation cycle. It is best for Shayna to continue with her current regimen and to avoid switching medications as they may actually create more harm than good. 
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Since Shaynah voiced interest in becoming pregnant within the next year or two, it is vital to discuss the risks of pregnancy prior to starting any AED regimen. There are medications available that are safe with pregnancy, such as lamotrigine and levetiracetam (Percucca et al., 2020). There is a risk of seizures increasing during pregnancy due to blood levels of anti-seizure medications going down. If medication levels fall below one-third of the normal medication level, there is a risk of a seizure occurring (Percucca et al., 2020). With alteration in function of the kidney and liver enzymes metabolizing medications faster, medication is able to move through the body faster than it did prior to pregnancy (Percucca et al., 2020). Clearance of lamotrigine and levetiracetam has the potential to double during pregnancy and lamotrigine levels tend to dramatically decrease in the body. Once a health care specialist is aware of a pregnancy, they can begin to alter medications accordingly and monitor the patient more closely.

As mentioned above, levetiracetam is considered to be safe when taken during pregnancy. Out of the medications listed above, levetiracetam is the safest if Shaynah decides to become pregnant. Initially putting her on a medication that is known to be safe during pregnancy will make it so the patient will not need to switch her treatment regimen later on. Levetiracetam can be used to treat partial, myoclonic and tonic-clonic seizures (Shorvon et al., 2020). Studies have also shown that levetiracetam can significantly reduce the frequency of headaches in adults with epilepsy (Shorvon et al., 2020). Levetiracetam (Keppra) does not contradict with diabetes (Ding et al., 2019). Due to Shaynah’s unique situation, I would choose Keppra as initial treatment of her tonic-clonic seizures.

The most appropriate replacement for levetiracetam would be lamotrigine 100 mg twice daily. There are no interactions found between levetiracetam and lamotrigine so no weaning process would be necessary (Ding et al., 2019). Lamotrigine is also known to be safe during pregnancy, so Shaynah would also not have to switch medications if she does decide to become pregnant in the future. An advantage of lamotrigine therapy includes that it causes less cognitive impairment or overt sedation in comparison to other treatment options for seizures (Ding et al., 2019). Lamotrigine is a safe and common option for treating seizures (Ding et al., 2019). It is also in a different class than levetiracetam so it may be less likely to cause an adverse reaction in this specific patient.

Due to Shaynah taking both carbamazepine and phenytoin simultaneously, it is possible that the serum concentration of 2 mcg/mL could be due to autoinduction of CYP3A4 (Shorvon et al., 2020). Phenytoin is a CYP3A4 inducer, which interacts with carbamazepine. CYP3A4 inducers can increase the rate of carbamazepine metabolism which leads to decreased plasma carbamazepine levels, as shown by the concentration dropping from 6 mcg/mL to 2 mcg/mL (Shorvon et al., 2020). It is important to monitor levels carefully.

Lacosamide is in pregnancy category C, meaning that it should be used with caution in pregnancy but can be continued if the benefits outweigh the risks (Percucca et al., 2020). However, valproic acid is a pregnancy category D and has been proven to cause birth defects and lower the baby’s IQ. Continuing with valproic acid is dangerous and should be discontinued as soon as pregnancy becomes a possibility (Shorvon et al., 2018). It would not make sense to add phenytoin to Shaynah’s therapy as it is also in pregnancy category D. The best choice of treatment at this time would be to discontinue valproic acid and continue lacosamide monotherapy (Woo & Robinson, 2020). If lacosamide therapy does not act as sufficient treatment, other options can be explored at a later time. The safest and smartest option at the time consists of stopping valproic acid immediately to protect the fetus (Percucca et al., 2020).

References

Ding, Y., Tan, X., Zhang, S., & Guo, Y. (2019). Pharmacokinetic changes and therapeutic drug monitoring of Lamotrigine during pregnancy. Brain and Behavior, 9(7), e01315. doi: 10.1002/brb3.1315.

Perucca, E., Brodie, M. J., Kwan, P., & Tomson, T. (2020). 30 years of second-generation antiseizure medications: Impact and future perspectives. The Lancet Neurology, 19(6), 544-556. doi: 10.1016/S1474-4422(20)30035-1.

Shorvon, S. D., Bermejo, P. E., Gibbs, A. A., Huberfeld, G., & Kälviäinen, R. (2018). Antiepileptic drug treatment of generalized tonic–clonic seizures: An evaluation of regulatory data and five criteria for drug selection. Epilepsy & Behavior, 82, 91-103. doi: 10.1016/j.yebeh.2018.01.039.

Woo, T. M., & Robinson, M. V. (2020). Pharmacotherapeutics for Advanced practice Nurse prescribers for Advanced practice Nurse prescribers (5th ed.). F.A. Davis Company.

