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Purpose: Status epilepticus (SE) is a pathologic state where pharmacokinetic alterations can be more pronounced and more
rapid than during the other epileptic states. The consequences of such changes can exert negative influences on the timely
adequate treatments for stopping uncontrolled seizures during SE. Topiramte (TPM) is one of new antiepileptic drugs with
high efficacy in epilepsy, which can also be effectively used in SE. The aim of this study was to evaluate the pharmacokinetic
changes during the SE by an analysis of the therapeutic drug monitoring (TDM) of TPM in patients with SE.

Methods: We retrospectively analyzed 49 serum measurements of TPM from 22 subjects with SE. The serum
concentrations of TPM were measured by HPLC-tandem mass spectrometry. TDM data were categorized into malignant
status epilepticus (MSE), refractory status epilepticus (RSE), and non-status epilepticus (NSE) groups. We compared
concentration-to-dose ratio (CDR) among those groups.

Results: Among 49 cases, 11 were in MSE, 19 in RSE, and 19 in NSE. The daily dose of TPM was higher in MSE (median,
interquartile range: 600, 600-800 mg) than in RSE (300, 250-600 mg) and NSE (200, 150-400 mg). The daily dose adjusted
for body weight was also higher in MSE (12.2, 10.4-13.9 mg/kg) than in RSE (4.5, 3.8-12.2 mg/kg) and NSE (4.1, 2.3-7.1
mg/kg) (p<0.01). Serum concentrations of TPM were less in MSE (5.8, 4.2-7.3 mg/L) and RSE (4.9, 2.9-6.0 mg/L) than in
NSE (5.5, 3.3-9.0 mg/L), which were not significantly different among the groups (p>0.1). However, the concentration-
to-dose ratio (CDR) was significantly lower in MSE (0.41, 0.35-0.59 kg/L) and RSE (0.85, 0.39-1.23 kg/L) than in NSE (1.72,
0.96-2.24 kg/L) (post hoc analysis, p<0.005, 0.05).

Conclusions: The serum concentrations of TPM can be influenced by SE, particularly in MSE. The higher range of dose of
TPM could be needed for an adequate treatment of SE.
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Table 1. Clinical characteristics of the subjects
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Sex M
F

Age (median, IQR)

Body weight (median, IQR)

Types GCSE
NCSE
PSE

Causes Infection
Immunology
Vascular
Withdrawal
Unknown

22

4

18

37.5, 27.25-51.50 years old (range, 19-84 years old)
57.6, 50.50-63.75 kg (range, 45-75 kg)

12

w ©

N B W W

GCSE, generalized convulsive status epilepticus; NCSE, nonconvulsive status epilepticus; PSE, partial status epilepticus; EIAED,

enzyme-inducing antiepileptic drug; IQR, interquartile range.
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Table 2. The clinical features when the therapeutic drug
monitoring of topiramate are performed (n=49)

SE type
malignant SE 11
refractory SE 22
non-SE 21
Coma therapy
Barb 2
Barb+Benzo 1
Benzo 5
Benzo+Propofol 3
none 38

Combined medications

AED number (median, IQR) 4,3-5
one 2
two 7
three 8
four 15
five 8
six 3
seven 3
eight 2

EIAED
no 11
yes 38

Total daily dose of topiramate (mg)
dose (median, IQR) 300, 200-600
Range 50-1,000
Level of topiramate (mg/L)
level (median, IQR) 5.0 3.25-7.95
range 0.90-42.00

SE, status epilepticus; Barb, barbiturates; Benzo, benzodiazepine;
AED, antiepileptic drug; EIAED, enzyme inducing AED; IQR,
interquartile range.

U & & (multiple reaction-monitoring) ]S o|- &35t = &
Fgio|E HEZ ARG THmz 340.1-264.1 for
TPM; 422.0—165.1 for 1.S.). &A1 91+= 0.5-50 ng/mL
(7> 099019431 ZAF ] 2 74k 7F FUEL Wol A%
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CDR (kg/L)

-

0 T T T
MSE RSE NSE

Status epilepticus types

Figure 1. Comparison of concentration-to-dose ratio (CDR) in
MSE, RSE and NSE groups. There are significant differences
of CDR according to the groups. The CDRs in MSE and RSE
are less than in NSE (p<0.005, 0.05). MSE, malignant status
epilepticus; RSE, refractory status epilepticus; NSE, non
status epilepticus.

Table 3. The clinical findings according to the types of status epilepticus when each therapeutic drug monitoring of topiramate

is performed (n=49)

MSE RSE NSE p-value
N 19 19
Daily dose (mg) (median, IQR) 600, 600-800 300, 250-600 200, 150-400 0.002
Daily dose adjusted by weight (mg/kg) (median, IQR) 12.2,10.4-13.9 4.5, 3.8-12.2 4.1,2.3-71 0.007
Concentration (mg/L) (median, IQR) 5.8,4.2-7.3 4.9,2.9-6.0 5.5,3.3-9.0 0.507
CDR (kg/L) (median, IQR) 0.41, 0.35-0.59 0.85, 0.39-1.23 1.72,0.96-2.24 <0.001

Numbers in the parentheses are percentage, MSE/RSE/NSE, malignant/refractory/non status epilepticus; GCS, generalized convulsive
seizure; EIAED, enzyme-inducing antiepileptic drug; CDR, concentration-to-dose ratio; IQR, interquartile range.
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Figure 2. Comparison of concentration-to-dose ratio (CDR)
between non-EIAED and EIAED groups. The CDR with EIAED
is lower, but not statistically significant (p>0.05). EIAED,
enzyme inducing antiepileptic drugs.
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