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The study on the efficacy and safety of gabapentin as an add-on therapy trial was per­
formed in 10 refractory partial seizure cases at Prasat Neurological Institute, Thailand from 
September 1996 to July 1998. This was an open-labeled titration dose of gabapentin starting at 
600 mg/day add-on to the previously prescribed conventional antiepileptic drugs (AEDs). In cases 
that seizures could not be controlled, gabapentin dose was increased by 300 mg per day every 
two weeks until the total dose of 3,000 mg or until the side effects became intolerable. 

The result revealed that gabapentin reduced frequency, duration and severity of seizures 
and also improved the patients' activities of daily living (ADL) even at the minimum dose of 600 

mg. The optimal dose of gabapentin was in the range of 600 to 1,200 mg per day. Seven patients 
were seizure free at the end of the study. There were some precipitating factors that interfered 
with the efficacy of gabapentin in some patients such as stress, menstruation, fever, and alcohol 
intake. 

Weight gain, somnolence, nystagmus, and dizziness were the major adverse events in these 
patients, whereas ataxia, tremor, and diplopia were found with gabapentin in a dose higher than 
1,800 mg/day. These adverse events were mild and transient. No patients withdrew from the study 
due to adverse drug reactions. In addition, gabapentin did not alter conventional AED blood level 
and routine laboratory parameters. 

In conclusion, gabapentin was effective and well tolerated as an add-on therapy in 
refractory partial epileptic Thai patients. 

Key word : Epilepsy, Refractory Partial Seizure, Gabapentin, Partial Seizure 

TOWANABUT S, 
RUNGREANGYINGYOD L, SUTHISISANG C 
J Med Assoc Thai 2001; 84: 554-561 

"' Department of Medical Services, Prasat Neurological Institute, 
"'"' Department of Pharmacy, 

"'"'"'Department of Pharmacology, Faculty of Pharmacy, Mahidol University, Bangkok 10400, Thailand. 



Vol.84 No.4 ADD-ON GABAPENTIN IN REFRACTORY PARTIAL EPILEPTIC PATIENTS 555 

Gabapentin ( 1 ( aminomethy 1)-cyclohex­
aneacetic acid) is a gamma-aminobutyric acid 
(GABA) analogue. Gabapentin (Neurontin®) was 
approved in the United States in 1994 as an add-on 
drug for the treatment of refractory partial seizures. 
At clinically relevant concentrations in vitro, gaba­
pentin does not interact with GABA, benzodiaze­
pine, glutamate, glycine or N-methyl - D-aspartate 
receptors nor directly with sodium or calcium chan­
nels, however it binds with the novel site in the 
CNS called gabapentin binding site0-5). The gaba­
pentin binding site is localized on neuronal cell 
bodies and is probably associated with the system 
L-neutral amino acid transporter. 

Gabapentin has been shown to be effica­
cious in the treatment of refractory partial seizures 
and secondarily generalized tonic-clonic seizures 
(6-9). 

Gabapentin is well tolerated(? -10). The 
lack of drug-interaction potential between gaba­
pentin and concurrent AEDs has been confirmed 
(8-14). 

Since gabapentin is going to be launched 
in Thailand very soon and there are quite a number 
of cases of refractory partial seizure waiting for a 
better drug regimen, this open-labeled study of 
gabapentin as an add on therapy in refractory par­
tial seizure was performed to assess its efficacy and 
safety in Thai patients. We have previously deter­
mined the prevalence of patients with refractory 
partial seizure at Prasat Neurological Institute from 
January 1995 to December 1996. This was found to 
be 3.3 cases per 1000 cases of the seizure popula­
tion05). The patients with refractory partial seizure 
found in the prevalence study were recruited for 
this study. 

PATIENTS AND METHOD 
This study was an open non-comparative 

dose titration. 

Definition of refractory partial seizure 
Patients whose seizures could not be con­

trolled after 4 weeks' treatment of at least two con­
ventional AEDs e.g. phenobarbital, phenytoin. The 
serum levels of all conventional AEDs were in the 
therapeutic range and at maximal tolerable dose. 

Inclusion criteria 
Patients were aged >12 years, both sexes, 

weight >40 kg. Refractory seizure patients had to 

have at least 4 attacks of simple or complex partial 
or secondarily generalized seizures during a period 
of 2 months. Patients and legal guardians needed 
to be able to follow the investigator's instructions. 
They were reliable observers, needed to be taught 
to be able to document the occurrence of seizures. 
Patients or their legal guardians needed to give 
written informed consent prior to starting the study. 

Exclusion criteria 
Included alcohol or drug abuse in the pre­

vious year; a history of psychotic illness in the 
previous 6 months, patients suspected of chronic 
hepatic or renal diseases, patients taking concomi­
tant medications that might lower seizure threshold, 
high dose amino acid, enzyme inducer and inhi­
bitor drugs. The trial was conducted in accordance 
with the FDA guidelines for clinical evaluation of 
AEDs and in compliance with the FDA regula­
tions pertaining to institutional review boards and 
informed consent. 

Study design 
The trial included an 8-week baseline 

phase and 24-weeks treatment phase.Baseline phase 
was the period to observe seizure frequency before 
patient recruitment. During the open-labeled treat­
ment phase, 600 mg of gabapentin was added to 
AEDs for two weeks and the dose was increased 
by 300 mg/day every two weeks until the dose of 
3,000 mg/day was achieved or until the seizures 
were controlled. The patients who were intolerable 
to the adverse effects of gabapentin were with­
drawn from the study. The efficacy and safety of 
gabapentine as an add-on therapy were evaluated 
every 2 weeks throughout the study. 

Evaluation of efficacy 
Each patient was given a diary to record 

the frequency, duration time and description of each 
seizure. The principal efficacy variable is the res­
ponse ratio (RR). This parameter compares base­
line seizure frequency (B) and treatment seizure 
frequency (T), RR = (T-B) I (T +B)~ RR ranges 
between -1 and +1, negative value means improve­
ment, positive value means worsening. Second vari­
ables include the per cent of patients considered as 
treatment responders. The term responder means 
50 per cent reduction from baseline in their seizure 
rate, good responders mean 75 per cent reduction 
from baseline in their seizure rate, excellent effi-
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cacy means seizure free. Other are non-responders, 
meaning no change of seizure rate from the base­
line and worse means more seizure attacks than the 
baseline in their seizures. Third variable is the 
measurement of the severity of seizures and reported 
as ADL. ADL can be defined as mild (the signs 
and symptoms of seizure attacks do not interfere 
with the ADL), moderate (the signs and symptoms 
of seizure attacks interfere with the ADL, however 
patients partially maintain daily activities), severe 
(the signs and symptoms of seizure attacks inter­
fere with the ADL but patients cannot maintain 
daily activities). Last variables are the investi­
gator's rating of the patient's response to therapy 
(worse, non-response, good response and seizure 
free) and patients' rating of the study medication 
(excellent, good, fair, poor). 

Statistical analysis 
Analysis was made for per cent reduction 

of seizure rate, per cent responder, investigator's 
global evaluation of improvement and patients' 
overall assessments of the study medication were 
analyzed by Wilcoxon signed rank test. 

RESULTS 
The total number of out-patient screening 

from January 1995 to September 1995 was 3,018 
cases of seizures. With strict criteria and recorrected 
other risk factors, there were only lO cases with 
refractory partial seizures who were enrolled in this 
study. The demographic baseline characteristics of 
the ten patients assigned to add-on therapy are 
shown in Table l. Following an eight-week base­
line period treatment with conventional AEDs, the 
starting dose of 600 mg gabapentin was added to 
each patient. After two weeks of add-on therapy, 
there was 50 per cent or greater reduction in seizure 
frequency from baseline at the end of 600 mg add­
on therapy. This reduction corresponded to the res­
ponse ratio of -0.540 which was significantly lower 
than that of baseline (p=0.0078). Two patients were 
seizure free and maintained on 600 mg/day of 
gabapentin as an add-on therapy throughout the 
study. At the add-on dose of 900-1,800 mg/day 
there were other two patients whose seizures were 
absolutely controlled. The remainding six patients 
entered the dose of 2,100 mg. Among subjects 
who successfully completed 24 weeks study, seven 
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Table 1. Patient characteristics. 

Parameter True refractory partial seizure 

Age (yr), mean (SD) 
Sex,(%) MIF 
Baseline average monthly seizure rate 

Mean (attack) 
Median (attack) 

Baseline severity of seizure (ADL) 
Mild 
Moderate 
Severe 

Baseline seizure type (%) 
Simple partial 
Complex partial 

Duration of epilepsy mean (yr) 
Background AEDs 

TwoAEDs 
CBZJVPA 
CBZJCNP 

Three AEDs 
CBZJPHT/PHB 
CBZJPHB/CNP 
PHTIVPA/CNP 

Four AEDs 
CBZJPHT/VPA/CNP 

patients (n = I 0) 

32.8 (8.80) 
80/20 

15.6 
4.00 

3 
7 
0 

I 
9 

4.25 (SD = 36.92) 

4 
2 
2 
5 
3 

Abbreviation: CBZ. carbamazepine; PHT, phenytoin; VPA, 
valproate; PHB, Phenobarbital; CNP, clonazepam; a Rate per 28 
days. 

patients were seizure free, and only three patients 
still had seizure attacks with gabapentin add-on 
therapy at the dose of 3,000 mg per day. The accu­
mulated percentage of patients who were seizure 
free at each dose of gabapentin is illustrated in Fig. 
1. 

The effects of add-on gabapentin on the 
frequency of seizure attack are summarized in Table 
2. Add-on gabapentin therapy resulted in the reduc­
tion of frequency of seizure attacks in most of the 
cases at every dose. Some patients experienced no 
change or an increase in frequency of seizure 
attacks. However, the number of seizure attacks 
was reduced in the majority of cases and in some 
cases whose seizure frequency remained the same. 
The severity of seizure attacks shifted from mode­
rate to mild. 

The severity of seizure attacks based on 
activities of daily living (ADL) during add-on gaba­
pentin therapy is shown in Table 3. At the baseline 
period, most of the patients evaluated their ADL 
whether they were interfered by seizure attacks as 
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Fig. 1. Cumulative percentage of patients with seizure free after add-on gabapentin. 

Table 2. Reduction from baseline in average 
monthly seizure rate of patients complet· 
ing the 24-week phase. 

Patient status Completion of add-on phase 

Success (frequency) 
Worse 
Non - responder 
Responder(~ 50% reduction) 
Good responder(~ 75% reduction) 
Seizure free 

Success (severity base on ADL) 
Mild 
Moderate 
Severe 

(n= 10) 

0 
I 
I 
I 
7 

3 

mild (3/10) and moderate (7110). The results of 
these objective evaluations suggested an improved 
ability to perform ADL after gabapentin was add~d 

Table 3. The most common adverse events during 
the 24-week of add-on gabapentin. 

Body system During 24 weeks of add-on gabapentin 

Weight gain 
Somnolence 
Dizziness 
Ataxia 
Nystagmus 
Tremor 
Diplopia 

(n= 10) 

5 
3 
2 
I 
3 
2 
I 

throughout the study. There were some cases in 
which the ADL was worsened by fever, menstrua­
tion, stress, and alcohol intake. 
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Table 4. Blood levels of antiepileptic drug before and after add-on gabapentin therapy. 

Case Baseline serum level of AEDs (jlg/ml) Serum level of AEDs (jlg/ml) 
Number before add-on gabapentin therapy after add-on gabapentin therapy 

CBZ PHT PHB VPA CNP CBZ PHT PHB VPA CNP 

6.08 12.81 24.96 6.10 17.00 17.07 
2 9.36 61.46 9.21 63.40 
3 6.93 16.58 22.26 5.96 16.13 19.69 
4 8.35 20.88 0.009 10.23 19.66 0.009 
5 6.88 14.34 21.34 8.63 15.93 19.17 
6 14.32 30.18 0.006 13.93 33.41 0.006 
7 6.22 15.57 70.80 0.006 6.41 16.13 85.07 0.008 
8 7.61 0.007 10.53 0.006 
9 10.99 0.013 11.75 0.008 

10 10.50 67.80 10.23 65.50 

Abbreviation: CBZ, carbamazepine; PHT, phenytoin; PHB, Phenobarbital; VPA, sodium valproate; CNP, clonazepam 
Therapeutic blood level: CBZ = 4-12jlg/ml PHT = 10-20 jlg/ml 

PHB = 20-40 jlg/ml VP A = 50-100 jlg/ml 
CNP = 0.005-0.070 jlg/ml 

Adverse events 
The adverse-event profile of add-on 

gabapentin therapy has been compiled from data 
obtained from 24-week periods. These adverse 
events are summarized in Table 3. The most com­
mon adverse events were CNS effects such as 
somnolence, dizziness, nystagmus, ataxia, tremor, 
and diplopia. High dose therapy with gabapentin 
(> 1,800 mg/d) resulted in an increasing number 
of adverse events. The average onset of the first 
side effect of any type was two days after start­
ing gabapentin. However, these adverse events 
were primarily of mild severity and generally tran­
sient in nature. Another common adverse event 
found in our study was weight gain. This adverse 
effect was sustained throughout the study. No 
patient withdrew from gabapentin therapy because 
of adverse events. 

Safety profile 
Gabapentin in the dose range of 600 to 

3,000 mg during the 24-week period did not lead 
to significant changes in routine laboratory data. 
These included hematological, biochemical exami­
nation and urinalysis. In addition, gabapentin did 
not alter serum levels of conventional antiepileptic 
drugs measured at the end of the study as shown in 
Table 4. 

DISCUSSION 
Among all types of epileptic seizures, par­

tial complex seizures are the most difficult to con-

trol(7). About 30 per cent of patients with partial 
seizures remain refractory to medical management 
despite optimal use of conventional antiepileptic 
drugs( 16, 17). Because of continuing difficulties in 
the control of partial seizures with traditional AEDs, 
new AED with fewer side effects and pharrnacoki­
netic disadvantages such as gabapentin was chosen 
as an add-on therapy in our study. Our refractory 
patients were strictly screened as have been men­
tioned in the previous part. The efficacy of gabapen­
tin as an add-on therapy was expressed as seizure 
frequency (RR ratio), duration of seizures, and ADL. 
RR ratio parameters had certain advantages over 
other measures. The distribution of values for per 
cent change in seizure frequency could be highly 
skewed. In contrast, the RR ratio was symmetrically 
distributed in the range of -1 to + 1. Whereas, ADL 
measurement was the subjective data based on indi­
vidual judgment. 

Gabapentin has a relatively short half-life 
of 5 to 9 hours03). Consequently, the total daily 
dosages must be administrated in three divided 
doses given approximately every 8 hours. Patients 
were counseled to take the drug at regular intervals. 
Initiation with gabapentin (600 mg/d) reduced fre­
quency, duration, and severity of seizure attacks 
(Wilcoxon signed rank test, p<0.05). The optimal 
dosages of gabapentin in our patients ranged from 
600 to 1,200 mg daily. This optimum dosage of 
add-on gabapentin was rather lower than that 
obtained from European and USA gabapentin cli­
nical trials in which their optimum dose ranged from 
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900 to 1,800 mg/dC7·9). This was probably due to 
the strict criteria in recruiting the patients in our 
study. However, there was no apparent plateau in 
efficacy of gabapentin at each dose range. A higher 
dose from 1,800 mg per day provided even more 
improvement in seizure control as could be seen 
from the number of patients who were seizure-free, 
but the side effects also increased, such as somno­
lence. 

During gabapentin treatment, some trigger­
ing factors had interfered with the efficacy of gaba­
pentin. The triggering factors found in this study 
were stress, menstruation, fever, and alcoholic 
intake. Stressful life events have been known to in­
crease seizure occurrence in persons with epilepsy 
(18). Some stressful patients in our study had lack 
of rest approximately 3-5 days prior to seizure 
attack. Clinicians should advise patients to sleep at 
least 6-8 hours every night. 

Fever was the most important triggering 
factors found in this study. Hyperthermia induces 
seizures in both rodents and humans09). There was 
a study which showed that hyperthermia causing 
a rapid increase in the concentration of glutamate 
(Glu) released into a cortical parenchyma before 
onset of seizures in rats, the increase in Glu con­
centration correlated with a decrease in seizure 
threshold( 19). Epileptic patients who have fever 
should be advised to take antipyretics such as para­
cetamol or aspirin around the clock, not the prn (as 
occasionally required or as needed) regimen. If the 
fever is rather high, the patients should be sponged 
down with water as soon as possible. 

The seizure threshold is also decreased by 
alcohol(20). In our study, some patients took alcohol 
approximately 3-4 hours prior to seizure attacks. It 
is proposed that genetic factors also play a potential 
role in the etiology of alcohol-associated seizure 
(21). Therefore, detection of the decreased convul­
sant threshold and gathering knowledge about 
potential epileptogenic factors should become one 
of the goals for the treatment of epilepsy. 

Concerning the adverse events and safety 
profile of gabapentin, all patients reported at least 

one adverse event. The most common adverse 
event found in our study was weight gain, whereas 
in other studies the prominent adverse event was 
somnolence0-9). Weight gain was in the range of 
one to five kilograms, and was not dose-related. 
This adverse effect persisted until the end of the 
study. Other adverse events found in our patients 
were somnolence, dizziness, and nystagmus. With a 
high dose of gabapentin (>1,800 mg/d), pronounced 
CNS effects such as tremor, ataxia, and diplopia 
were observed. However, these adverse events 
except weight gain were mild, tolerable, and tran­
sient in nature. 

As expected from its pharmacokinetic pro­
perties, addition of gabapentin did not significantly 
alter plasma levels of other AEDs. Gabapentin is 
not significantly protein-bound, is not metabolized, 
and does not induce hepatic enzyme(2,11-13). The 
result of this study was consistent with the lack of 
effect of gabapentin on plasma concentrations of 
conventional AEDs as shown in Table 4. Moreover, 
gabapentin did not alter any routine laboratory data 
especially the liver function test. 

In conclusion, gabapentin has a good effi­
cacy as an add-on therapy in the treatment of refrac­
tory partial seizures with and without secondary 
generalized tonic-clonic seizures. Gabapentin 
reduces frequency, duration of seizures, and improves 
ADL. Gabapentin is well tolerated and has lack of 
drug-interaction potential with currently used con­
ventional AEDs. This is especially important in the 
treatment of epilepsy, because a significant number 
of patients require therapy with multiple AEDs 
and other drugs for coexisting conditions. Our 
result indicated that gabapentin was effective and 
well-tolerated as an add-on therapy in refractory 
partial epileptic Thai patients. 
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