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Highlights:  32 

Retrospective analysis between epilepsy, antiseizure medications (ASM) and survival 33 

Epileptic seizure as a GBM debut symptom did not lead to earlier hospital admission  34 

Levetiracetam (LEV) was the most effective ASM compared to other ASMs  35 

No differences emerged in the incidence of adverse events between LEV and other ASMs  36 

Surprisingly, in our patients LEV and Valproic Acid are correlated with worse OS that other ASMs. 37 
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Abstract 44 

Purpose 45 
We investigated, whether epileptic seizures (ES) as presenting symptom in adult patients with GBM are 46 
associated with better Overall survival (OS) compared to ES presenting later during the course of GBM, and 47 
efficacy and safety of different antiseizure medications (ASMs) 48 
Methods 49 
Retrospective consecutive cohort study of adults with GBM: 50 from Norway and 50 from Italy. We compared 50 
the time to changing s ASM treatments. OS was investigated with a Cox regression model adjusted for time 51 
dependency. 52 
Results 53 
Median follow-up was 17 months from GBM diagnosis. ES were the presenting symptom in 49 patients. All 54 
patients received ASM treatment. LEV was the first ASM in the majority of patients and the most effective at 55 
one year from the first prescription, (p=0.004). Occurrence of adverse events (AEs) was similar between LEV 56 
and other ASMs (p=0.47).  Poorer OS correlated with older age at GBM diagnosis, country and ASM therapy. A 57 
negative impact of ASMs on OS was observed for LEV in a univariate and multivariate analysis, and for VPA 58 
(only in multivariate analysis), even when adjusted for O6-methylguanine-DNA-methyltransferase (MGMT) 59 
methylation status. Patients with ES as the onset symptom of GBM and patients who had first ES later had 60 
similar OS (p=0.87). 61 
Conclusion 62 
ES as the GBM debut symptom did not lead to a longer OS. LEV was a more effective ASM compared to other 63 
treatments with no differences regarding AEs between LEV and other ASMs. Surprisingly, in our patients LEV 64 
and VPA were associated with worse OS than other ASMs. This result should be interpreted carefully due to the 65 
retrospective nature of this study along with the many variables which may affect the outcome in this population. 66 
 67 
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Pattern of epileptic seizures 234 

There were 49 patients who had epileptic seizures as a GBM debut symptom. Of these, 19 had one focal aware 235 
seizure (38.8%), 16 had one focal to bilateral seizure (32.7%), eight had >two focal to bilateral seizures (16.3%), 236 
five had one focal unaware seizure (10.2%) and one had >two focal seizures (2.0%).  237 

We evaluated whether patients who presented seizures at GBM onset had earlier access to hospital (<or> than a 238 
week) compared to patients who experienced other symptoms (cognitive changes, focal neurological deficits, 239 
headaches, other symptoms). The comparison between the two groups did not show any significant differences 240 
(p = 0.99). 241 

There were no differences in timing of onset of epilepsy (early vs. late) regarding gender (males 47.2% vs. 242 
females 53.6%, p=0.57) or age (42.1% for <50 years, 54.2% for 50 and 69 years and 50.0% for >70 years, 243 
p=0.54). The incidence of seizures was higher for patients with temporal right-sided tumours (10/11 patients: 244 
90.9%) and for patients with parietal tumours (14/25 patients: 56.0%). In general, there were no differences in 245 
type of seizure. Focal aware seizures were the most frequent type for late onset seizures (24/51: 47.1%) while 246 
focal to bilateral were the most frequent in patients with seizures as GBM debut symptom (24/49: 49.0%, 247 
p=0.55). During follow-up, 13 patients had at least one episode of status epilepticus (SE); between them, two had 248 
more than one SE. Progression of GBM was registered in 86 patients. In twelve of these patients, epileptic 249 
seizures led to the progression of diagnosis. 250 

ASM therapy 251 

As the first ASM in monotherapy, 71 patients received LEV (mean daily dosage ± SD: 1524.6±62.9 mg); ten 252 
patients VPA (mean daily dosage ± SD:1230.0±434.7 mg), five patients oxcarbazepine (OXC) (mean daily 253 
dosage ± SD: 600.00±212.1 mg), four patients lamotrigine (LTG) (mean daily dosage ± SD:187.5±62.9 mg), 254 
five patients carbamazepine (CBZ) (mean daily dosage ± SD:440.0±167.3 mg), three phenobarbital (PB) (mean 255 
daily dosage ± SD:100.0±0.0 mg) and two patients topiramate (TPM) (mean daily dosage ± SD: 300±141.4 mg). 256 
The patients had control appointments with a neurologist every three months after their GBM diagnosis and 257 
information was included at six month intervals. Because LEV was the first ASM in the majority of patients, we 258 
analysed the retention time for this group compared to the group of patients who had a different first ASM. Six 259 
months after GBM diagnosis, 82.5% of patients still alive were on ASM treatment, 89.9% of patients with LEV 260 
and 64.8% of patients with other ASMs. One year after the first prescription of an ASM, the retention rate was 261 
compared between patients with LEV and patients with other ASMs. Regarding patients treated with LEV as 262 
first ASM, 82.8% continued with LEV, while patients treated with other first ASMs 55.5% continued with 263 
unchanged ASM (p=0.004, Figure 1A). In regards to efficacy on seizure control, 89.3% of patients treated with 264 
LEV (95% CI 81.7-96.9) did not change ASM because of inefficacy, while 61.3% of patients treated with other 265 
ASMs (95% CI 44.7-81.5) did not switch ASMs because of inefficacy (p=0.004; Figure 1B).  266 

Adverse events 267 

Given that LEV was the first ASM in the majority of patients, we analysed the retention time for this group 268 
compared to the group of patients who had a different first ASM. In regards to AEs at one year, 92.9% of 269 
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correlated with worse OS than other ASMs. This result has to be taken cautiously due to the limitations present 382 
in a retrospective study and to the difficulties in studying the effects of ASM on OS in these patients, given the 383 
numerous variables that have to be considered in this patient population.  384 

 385 
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Table 1: characteristics of the study population at study entry. 386 

 387 

 388 

 389 

 390 

 391 

Characteristics  N = 100 patients 

Gender Male 72 

 Female 28 

Age at glioma diagnosis  <20 0 

 20-39 11 

 40-59 48 

 60-79 39 

 80+ 2 

Surgery Radical resection 48 

 Partly resection 40 

 Biopsy 12 

Radiotherapy  None 8 

 13 fractions 6 

 25-30 fractions 86 

Temozolomide Yes  90 

 No 10 

MGMT methylation status Methylated 46 

 Unmethylated 32 

 Unavailable 22 
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SYSTEMIC 

STEROIDS 

Yes 

No 

 

93 

7 

 

1.98 (0.91-4.29) 

P=0.08 

1.00 

 

0.97 (0.22-4.34) 

P=0.97 

1.00 

 

1.64 (0.55-4.90) 

P=0.37 

1.00 

MGMT promoter 

status 

Methylated 

Unmethylated 

 

46 

32 

 

0.76 (0.46-1.25) 

P=0.28 

1.00 

 

0.61 (0.35-1.04) 

P=0.07 

1.00 

--- 

SEIZURES AT 

DEBUT 

Yes 

No 

 

49 

51 

 

1.04 (0.68-1.58) 

P=0.87 

1.00 

 

1.11 (0.66-1.85) 

P=0.70 

1.00 

 

1.22 (0.78-1.89) 

P=0.38 

1.00 

ASM  

Levetiracetam 

Valproate 

Other 

 

 

71 

10 

19 

P=0.05 

1.86 (1.12-3.08) 

P=0.02 

1.61 (0.71-3.67) 

P=0.26 

1.00 

P=0.04 

2.16 (1.13-4.13) 

P=0.02 

3.94 (1.20-12.91) 

P=0.02 

1.00 

P=0.03 

1.97 (1.13-3.44) 

P=0.02 

2.46 (1.00-6.03) 

P=0.05 

1.00 

 406 

 407 

 408 

 409 

 410 

 411 

Fig. 1A, 1B, 1C: Retention time on first ASM. Green line is patients with LEV as first ASM. Blue line is 412 
patients with other first ASM than LEV. Log-rank test for Fig. 1A, p=0.004, Fig. 1B, p=0.004, Fig. 1C, p=0.47. 413 
1A: First ASM change   414 
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