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Male, 50 year old, 2015 urothelial carcinoma
§ 2016 pulmonary metastases and start cisplatin gemcitabin; Aug 2018
progresssion and start pembrolizumab
§ Dec 2018 cognitive deterioration, MR scan two metastastic lesions
Ø22/1/2019 resection left occipital lesion, 13/2/2019 SRS right frontal lesion
§ End February recurrent focal seizures left half face + arm, start levetiracetam
§ May 2019 new intracerebral lesions, stereotactic radiosurgery
§ June 2019 PD also intracranial, start carboplatin/gemcitabine
§ No new seizures since start of levetiracetam
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Seizures and brain mets
§ How often do they occur?
§ When?
§ How much of a clinical issue?
§ What anticonvulsants to use?

Seizures and metastases: retrospective series on 147 on
primary and secondary brain tumor patients
§ Seizure presenting symptom in 38% (43/112) of the primary CNS group
and 20% (7/35) of the metastatic group (p < 0.05).
§ In the metastatic group: 43% of those presenting with seizures no
previous cancer diagnosis
§ Over time, in total 34% (12/35) metastases patients developed seizures
§ Patients with primary CNS tumors: 49/65 (75%) of patients tumors
treated with monotherapy, 15/65 (23%) with polytherapy; 10/12 (83%)
brain metastastis patients managed with monotherapy.
Ø Seizures more frequent in especially low grade primary brain tumors
compared to metastases
Ø Usually AED monotherapy suffices
Lynam et al, Clin Neuro Neurosurg 2007;109:634–638

Risk Factors for Preoperative Seizures and Loss of Seizure Control
in Patients Undergoing Surgery for Metastatic Brain Tumors
§ Retrospective series on 565 patients with surgical resection for
metastatic brain tumors
§ 114 patients (20.2%) presented pre-operatively with seizures.
§ Presenting seizures: simple partial seizure: 62 patients (55%),
complex partial seizure: 11 patients (10%), and secondary
generalized seizure: 41 patients (36%)
§ Median number of preoperative seizures 1 ± 1.09 (interquartile
range 1-2)
§ Factors independently associated with preoperative seizures were
preoperative headaches (P [ 0.044), cognitive deficits (P [ 0.031), more
than 2 intracranial metastatic tumors (P = 0.013), temporal lobe location
(P [ 0.031), occipital lobe location (P [ 0.010), and bone involvement by
tumor (P [ 0.029)
Wu et al, World Neurosurg. (2017) 104:120-128.

Post-operative course: high seizure controle rate
§ After surgical resection of brain metastases 515 patients were
discharged with AEDs, 24 (4.3%) with combination of 2 or more AEDs.
§ At 3 months: 97.5% of all patients seizure free, versus 99.6% of
patents without preoperative seizures (but here 85.8% at 24 months still
free)
§ Risk factors associated with post-operative loss of seizure control:
preoperative seizures (OR 14.2), temporal lobe location (OR 1.2,),
absence of postoperative chemotherapy (OR 6.3), local disease
recurrence (OR 4.3), and subtotal resection of tumor (OR 5.2)
§ 14 patients (2.47%) new-onset postoperative seizures with tumor
recurrence
§ Tumor recurrence was significantly associated with loss of
seizure control (OR 35.9)
Wu et al, World Neurosurg. (2017) 104:120-128.

Retrospective survey in melanoma brain mets

§ Series of 109 patients
§ Seizure 1st symptom of BM in 13% (14/109)
§ 22 patients developed their first seizure later in the disease course, with
a 15% risk of developing seizure within 3 months
§ 14 seizure free at diagnosis received AED, none developed seizures by
3 months while patients who did not receive AED PPX had a 17% risk.
§ Risk of seizure significantly increased in hemorrhagic BM (p < 0.001)
and in presence of multiple supratentorial BM (p = 0.03)

Goldlust al, J Neurooncol 2012;108:109–114.

Seizure risk and tumor type
Histology
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Metastases: Postoperative 112 patients, 3 seizures, (3%) 109 (97%) no
seizures

Skardella et al, Ann Neurol 2015;78:917–928

A series of mostly resected brain mets;
looking for risk factors
§ Cohort of 799 patients, 557 were operated upon: no standard cohort
§ 237 patients (30%) at least one documented seizure
§ Preoperative seizure in 112 of the 557 patients (19.2%), and were
the first symptom of BM in 62 of these patients (11.2%)
§ Operated patients:
§ Multivariate risk analysis: high risk in supratentorial versus
infratentorial localization; lung cancer as the primary tumor,
localization in the frontal lobe
§ Supratentorial location and incomplete resection were
associated with post-operative seizures

Wolpert et al, Neuro-oncol in press

Seizure control in resected brain metastases patients
§ No significant post-operative decrease of seizure rates in patients with
pre-operative seizures, and inversely no increased rate of new seizures
after surgery
§ 28:149 seizure free patients prior to surgery developed seizures after
surgery
§ Non-resected: single BM and tumoral hemorrhage associated with
seizures
§ Overall no benefit demonstrated of primary AED prophylaxis (p=0.582)
§ Could a high risk group benefit from prophylactic AED’s?

Wolpert et al, Neuro-oncol in press

Prophylactic AED’s?
§ Level 3 For adults with brain metastases who have not experienced a
seizure due to their metastatic brain disease, routine prophylactic use of
anticonvulsants is not recommended.
§ Only a single underpowered randomized controlled trial (RCT), which
did not detect a difference in seizure occurrence, provides evidence for
decision-making purposes

Mikkelsen et al J Neurooncol 2010;96:97–102

Profylactic AED in brain mets patients?
§ Trial on profylactic use of AED in brain tumors, with separate stratum
for brain mets
§ Terminated early after n = 100 (60 brain mets patients):
§ Seizure rate in the no anticonvulsant arm was only 10%, outside
the 95% CI of 20% anticipated seizure rate
§ Mortality prior to the 3-month follow-up was much higher than
anticipated (observed 30% vs. projected 15%).
§ As a result, the power to detect a clinically important difference in
seizure occurrence between the two groups would be less than 20%
based on the planned-for accrual of 300 patients

Forsyth et al Can J Neurol Sci 2003;30:106–112

Chemotherapy and AED: pharmacokinetic interaction
§ Series on paclitaxel in
gliolastoma: little side effects of
standard dosage of paclitaxel
§ MTD in patients on CYP3A4
non-enzyme inducing (nonEIAED) 140 mg/m2, in patients
on EIAED 200 mg/m2
§ PK less predicitable with
CYP3A4 inducing AED’s
§ Potent inducers: phenytoin,
carbamazepine, and
phenobarbital
Fetel et al, J Clin Oncol 1997;15:3121-8
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Imatinib in glioblastoma w/wo Enzyme Inducing AED’s
§ Plasma imatinib exposure of
imatinib was reduced by 68% in
EIAED patients compared with
non-EIAED patients1
§ Only slight, but still significant
differences were observed in the
levels of the active metabolite
CGP74588 between EIAED-,
non-EIAED2

1Wen

et al, Clin Canc Res 2006;12:4899-907
et al, Curr Clin Pharmacol 2008;3:198–203

2Pursche

Avoid CYP3A4 inducers
§ Carbamazepine, phenobarbital, phenytoin, primidon potent CYP3A$
inducers

§ Valproic acid is a broad enzyme inhibitor incl inhibition CYP2C9, may
increase cisplatin, etoposide levels
§ Temsirolimus Cmax and AUC in children taking VPA was much
higher than reported in children taking Temsirolimus without VPA
§ In combination with temozolomide more thrombocytopenia

Johannessen et al, Neuropharmacology, 2010;8:254-267
Coulter et al, Anticancer Drugs. 2013;24:415–421.

Some conclusions
§ Seizure frequency is lower in brain mets patients compared to low
grade gliomas
§ Most occur early on, and are the presenting sign in 15-20% of patients
§ In brain mets patients seizures provide usually less clinical challenges
§ No support for prophylactic use of AED’s from the scarce and
fragmented data on seizure prophylaxis
§ Loss of tumor control risk factor for loss of seizure control
§ The use of enzyme inducing AED’s to be avoided in cancer patients
§ Interferes with classical chemotherapy and modern targeted agents

