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Levetiracetam reduces abnormal network activations in temporal lobe
epilepsy
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[ Table 2 Kruskal-Wallis test of cognitive performance measures in patients ]
Left TLE Right TLE Analysis
Cognitive measures On LEV, median (IQR)  Without LEV, median (IQR)  On LEV, median (IQR)  Without LEV, median (IQR) x? df p
Verbal I1Q 93 (17) 94 (23.5) 93 (19) 99 (21.5) 2552 3 0.466
Letter fluency 12.5 (6.25) 11.5(9) 14 (8) 15 (11) 3.680 3 0.298
Category fluency 19 (10) 18(7) 19 (8) 18 (8) 0490 3 0.921
Digit span backwards 4 (1) 4 (1) 4 (2) 3.5 (1.75) 0351 3 0.950
WCST categories 6 (1) 6 (1) 6(1) 6 (3) 1404 3 0.705
2-db, % correct 52 (31) 61 (33) 54 (33) 65 (40) 1983 3 0.576
2-nb, % correct 93.5 (23.75) 98 (14) 97 (15.75) 97 (14) 1.573 3 0.665
Abbreviations: db = dot-back; LEV = levetiracetam; nb = n-back; TLE = temporal lobe epilepsy; WCST = Wisconsin Card-Sorting Test.
Level of significance: p < 0.05.
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Figure 1 Group comparisons between patients with and without levetiracetam during the 2 working memory
functional MRI paradigms
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Group maps of areas of task-related deactivation networks in controls and all patients during the left- and right-lateralizing
task are demonstrated. Whereas healthy controls and patients on levetiracetam (LEV) show similar patterns of deactivation,
patients without LEV show less deactivation in the medial temporal lobe areas than both controls and patients on LEV in
either lateralizing task (A). During the verbal working memory (WM) task, patients with left temporal lobe epilepsy (LTLE)
without LEV significantly fail to deactivate the left midtemporal gyrus (B; LTLE without LEV > LTLE with LEV, p <
0.001, 20-voxel threshold extent). During the right-lateralizing visual-spatial task, patients with right TLE (RTLE) who
are not treated with LEV fail to deactivate the right hippocampus (B; RTLE without LEV > RTLE with LEV, p < 0.001,
20-voxel threshold extent). A post hoc analysis in patients treated with LEV demonstrated a dose-dependent effect of
mesial temporal lobe deactivation through LEV. The lower the LEV dose, the lesser the right hippocampus is deactivated
during the visual-spatial WM task (C; p < 0.001, 20-voxel threshold extent). A similar dose effect is observed in patients
with LTLE during the verbal WM task at a lower level of significance (C; p < 0.05, uncorrected). The left > right hippocampus
becomes less strongly deactivated with lower LEV dose (C). Inclusively masked for task-related deactivation networks (p <
0.05). CTR = healthy controls.
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