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Introduction

Considering that modern society is aging, the overall incidence and prevalence of epilepsy is expected to 

increase and epilepsy incidence is already highest in those older than 65 years.
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Lee SK, Journal of Epilepsy Research 2018; Sen A et al, Lancet 2020.
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Comorbidities

 In the context of epilepsy, comorbidities are a heterogenous 

group of conditions whose pathophysiology can be different 

in terms of relationship with the epilepsy itself.

 Comorbidities surely affect the quality of life of patients 

with epilepsy and seem to be connected with the outcome 

of the epilepsy itself.
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Mula M., Expert Review of Neurotherapeutics, 2020; Scheffer I.E. et al, Epilepsia 2017.

Comorbidity: any distinct additional clinical entity that existed during the clinical 

course of a patient’s index disease (A. Feinstein, 1970).



Comorbidities
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Comorbidities
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Sen A et al, Lancet 2020.
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Comorbidities

Cognitive comorbidity: cognitive and psychological comorbidities and psychosocial difficulties are 

exacerbated in older people.
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Witt J-A, et al, Acta Neurol Scand, 2014; Sen A et al, Lancet 2020.



Comorbidities

Bidirectional relationship between epilepsy 

and dementia:

1) People with epilepsy aged 50–75 years seem 

to have a higher risk of being diagnosed with 

dementia over the subsequent 8 years;

2) Patients with Alzheimer’s disease and 

vascular dementia are also more likely to 

develop epilepsy.

10-22% AD patients  seizures

22-54% AD patients  EEG subclinical 

epileptiform activity.
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Sen A et al, Lancet 2020; Tombini M et al, J Alzheimers Dis Rep. 2021. 

«vicious loop»

Patients with AD and seizures or subclinical epileptiform 

activity experience a faster decrease in cognitive function.



Comorbidities

Psychiatric comorbidity: it is common in older people with epilepsy and is associated with more days of 

limitation and disability than epilepsy itself, greater health care utilization and costs.
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JJ Lin et al, Lancet 2012; Sen A et al, Lancet 2020.

The incidence of epilepsy ranged from 8.8 

per 1,000 to 29.2 per 1,000 among older 

adults with psychiatric comorbidities, higher 

than the incidence of 2.9 per 1,000 for the 

overall population and higher than the 

incidence among people with neurologic 

conditions (from 9.4 to 18.6 per 1,000).



Comorbidities

Systemic comorbidity: older people are more prone to multimodal health difficulties.

In a study by Ramsay et al., out of 593 old patients with new-onset epilepsy

64% of them had hypertension, 50% have had previous stroke, 

half of them had a cardiological disorder, 1/3 had diabetes and less than ¼ reported a history of neoplasm. 
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Ramsay E et al, Neurology 2004; Suller Marti A et al, Neurologia (Engl Ed) 2019.

Increased cardiovascular risk factors  Increased risk of brain lesions causing epilepsy
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Polypharmacy

Sen A et al, Lancet 2020. 



Polypharmacy - DOACs

The induction of hepatic cytochrome P450 3A4 (CYP3A4) enzyme and permeability glycoprotein (P-gp) 

efflux transporter protein systems may reduce the effect of DOACs. 
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Galgani A et al, Front Neurol 2018; Steffel J et Al, Europace 2021.



Polypharmacy- DOACs
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 BRIVAFIRST is a retrospective study conducted across 62 

Italian centers. 

 March 2018–March 2020

 Included patients were receiving stable treatment with ≥1 ASMs 

during the prior 90 days.

 Only patients with focal epilepsy and with a 12-month follow-up 

after initiating BRV were included.

Limitation of the study: unavailability of 

information about comorbidities and 

concomitant medications.



Polypharmacy – Antidepressants

 The use of tricyclic antidepressants is not advisable in subjects with epilepsy, especially the elderly due to 

adverse effects (from dry mouth or sedation to severe toxic reactions such as cardiac arrest or delirium). 

 The selective serotonin receptor inhibitors (SSRIs) have a very low seizure potential. All of them inhibit 

some P-450 isoenzymes. Paroxetine and fluoxetine are potent inhibitors of CYP2D6, and fluvoxamine 

inhibits CYP1A2 and CYP2C19, and possibly CYP3A4 and CYP2D6.
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Polypharmacy – Antipsychotic drugs

 The use of conventional antipsychotics has often been limited by proconvulsive or adverse effects.

 Of particular concern in the elderly are anticholinergic reactions (dry mouth, constipation, confusion and 

hallucinations), extrapyramidal symptoms, cardiac conduction disturbances and cognitive slowing.
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Zaccara G et al. Epilepsia 2002.

BETTER SAFER PROFILE!

Risperidone Olanzapine Quetiapine 

Hepatic 

metabolism 

(CYP2D6)

Hepatic metabolism 

(CYP1A2;

CYP2D6)

Hepatic 

metabolism 

(CYP3A4)

Renal excretion 

(active metabolite)

Renal excretion Renal excretion 

(73%)

1/3 the dose

used in younger 

patients

Its elimination half-

life in elderly men is 

longer by 68%

↓ clearance

(30-50%) in the 

elderly



Polypharmacy

There is no standard cut point to the number of medications for the definition of polypharmacy.

Consequences of polypharmacy:

 The “burden” of taking multiple medications;

 Greater health care costs;

 Increased risk of adverse drug events; 

 Drug-drug interactions (DDIs);

 Medication non-adherence;

 Reduced functional capacity;

 Multiple geriatric syndromes.
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Maher Jr LR et al, Expert Opin Drug Saf. 2014.



Pharmacokinetic changes
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 Reduced hepatic metabolic rate  lower start/total dose; 

start slowly/increase slowly; 

select ASM without or few hepatic metabolism.

 Reduced hepatic synthesis rate  screen and care for malnutrition;

select low/absent protein binding ASM.

 Reduced renal elimination rate  select ASMs without active renally excreted

metabolites; 

check for renal function; 

encourage patients to drink fluids.



Pharmacokinetic changes
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Protein Binding Liver Kidneys Heart

High (>60%) Problematic Caution Problematic

Perampanel

Benzodiazepines

Phenytoin

Valproic acid

Carbamazepine

Cenobamate

Valproic acid

Carbamazepine

Phenytoin

Barbiturates

BDZ (exc. Lorazepam!)

Cenobamate

Pregabalin

Gabapentin

Levetiracetam

Midazolam

Topiramate

Zonisamide 

Phenytoin

Lacosamide

Carbamazepine

Low (<30%) Suitable Suitable Suitable 

Levetiracetam

Gabapentin

Pregabalin

Lacosamide

Topiramate 

Brivaracetam

Levetiracetam

Gabapentin 

Pregabalin 

Topiramate

Lacosamide

Lamotrigine

Brivaracetam 

Perampanel

Oxcarbazepine

Valproic acid

Oxcarbazepine

Carbamazepine

BDZ (exc. Midazolam)

Lacosamide

Brivaracetam

Perampanel

Lamotrigine 

All other ASMs



Drug choice
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Hochbaum M et al, Epilepsy Behav. 2022.

 Levetiracetam, lamotrigine and lacosamide are the ASMs of choice in older people with 

epilepsy. 

 A significant decrease in prescriptions has been observed for carbamazepine.

 Valproate continues to be frequently prescribed among older adults.

 Newer ASMs, such as brivaracetam and perampanel, are being used with increasing 

frequency.



Drug choice
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Lamotrigine PROS: does not make patients tired, mood drifting and 

drive enhancing (antidepressant).

CONS: slow titration schedule, no emergency drug, 

action tremor, insomnia and allergic skin rush.

Lacosamide PROS: fast onset of action, i.v. loading, 

high efficacy in focal epilepsies, 

no psychiatric adverse effects.

CONS: sedation, conduction block. 

Levetiracetam PROS: fast onset of action, i.v. loading, no interactions.

CONS: sedation, psychiatric adverse effects, behavioral 

changes.

From 35° IEC ILAE Congress 2022.

NO COGNITIVE IMPAIRMENT!
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Uso di anticoagulante orale

Comorbidità psichiatrica

Insufficienza renale



Drug choice
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Requirements in elderly people with epilepsy:

1. Therapy simplification : monotherapy; ASMs with simple kinetics;

2. Caution : - «start slow, go slow»;

- attention to adverse effects and possible DDIs;

- avoid repercussion on cognitive performances.

3. Adherence improvement : small pills; once/twice daily dosing.

Main goals: 
Tolerability and efficacy

From 35° IEC ILAE Congress 2022.; Striano S et al, Clinical Geriatrics 2020.



Conclusions
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 Observational studies suggest that treatment is more effective in older adults with new onset epilepsy 

compared with younger adults.

 Seizure frequency is much lower suggesting that seizures are easier to treat in older people.

 In older people the initial dose and rate of titration of antiseizure medications is half that used in 

younger individuals, which aids with tolerability.

Sen A et al, Lancet 2020; Bagshaw J et al, Seizure 2009;  Piccenna L et al, Epilepsia 2022.  


