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Abstract

The prevalence of refractory partial seizure Thai patients at Prasat Neurological Institute
was retrospectively from patient charts from January 1995 - December 1996 and further
prospectively analysied. All epileptic patients were screened by direct questions regarding
the anti-epileptic drugs (AEDs) regimen, the frequency, nature of seizure attacks and risk
factors of seizure. The criteria of clinical refractory partial seizure was defined as partial seizure
which cannot be controlled by a combination of at least two AEDs for four weeks. The results
were 3,018 cases of total epileptic patients out of 300,008 visits. These were classified as 2,802
cases of generalized seizures (92.8%), 184 cases of partial seizures (6.1%), and 32 cases of
unclassified seizures (1.1%). In the partial seizures group, the number of clinical refractory
partial seizures was found to be 48 cases (26.1% of partial seizure). We found that the major
risk factor of refractory partial seizures was lack of therapeutic AEDs blood level monitoring
(64.5% of cases) and the other risk factors were lack of compliance, loss of follow-up but
continued medication, concomitant medication, and improper drug storage. AEDs dosage
was adjusted until the blood levels were in the therapeutic range, and correction of other risk
factors and patient counseling was given. The number of true refractory partial seizures was
reduced to 10 cases (5.4% of partial seizure). This procedure revealed that AED blood level
monitoring and correction of other risk factors were essential in controlling seizure fre-
quency.

Thus, the prevalence of true refractory partial seizure in our study was 3.3 cases of
refractory partial seizure per 1,000 cases of the seizure population. We recommend that AEDs
blood level monitoring and exclusion of other risk factors should be added to the criteria
for the definition of refractory partial seizures. This criteria should be applied when consi-
dering the use of new AEDs as an add-on therapy in refractory Thai patients.
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Epilepsy is the second most common neu-
rological disorder after headache, affecting appro-
ximately 1-2 per cent of the population(1,2). Most
incidence studies of epilepsy have been made in
industrial countries where the incidence rate for
unprovoked seizure ranges from 20 - 70 in a popu-
lation of 100,000. Information from developing
countries suggests that the incidence of epilepsy
may be > 100 in 100,0003). A majority of the
patients {about 70%) with diagnoses of epilepsy
can be in remission stage, but for the remainder
the condition will become chronic and in some of
these patients seizures are resistant to drug therapy.
In particular, complex partial seizures are usually
refractory to anti-epileptic drugs (AEDs) therapy,
carry a worse prognosis, and require higher AED
blood level than that of generalized seizures.

Prevalence of active epilepsy in each
country varies from 3.0 to 14.8 cases per 1,000
population(4-15), In Thailand, the prevalence of
refractory partial seizure has not been previously
reported. However, the prevalence of total epilepsy
in the general population was 29.2 cases per 1,000
population(16). This seems to be much higher than
the world prevalence. Since Prasat Neurological
Institute is one of the neurological centers with
the largest number of neurological patients in this
country, thus, it is justified to verify the prevalence
of refractory partial seizures in this institute.

In general, the definition of refractory par-
tial seizure is defined as partial seizures which
cannot be controlled by a combination of at least
two AEDs for four weeks(17-21), We would define
this as "clinical” refractory partial seizure. In our
country's economic situation, add-on of new AEDs
such as lamotrigine, gabapentin, topiramate, etc to
these patients by using only "clinical" refractory
partial seizure definition can be costly.

The general practice in Thailand, AEDs
blood level monitoring is not usually concluded to
a tool of convulsive control. However, we believe
that AEDs blood level monitoring is one of the
essential factors in epileptic therapy. In addition,
other risk factors could contribute to refractoriness.
The other purpose of our study is to find these risk
factors. The information of these risk factors will
help us adjust the "clinical” refractory partial seizure
definition to be more appropriate to our clinical
setting. We called this new criteria "true" refrac-

tory partial seizure. The data will serve as baseline
descriptive information and illustrate the major
contributing factor affecting AED resistance.

MATERIAL AND METHOD
Study design

The study was firstly conducted as a retro-
spective survey for epilepsy cases from the total
number of out-patient records at Prasat Neurologi-
cal Institute from January 1995 to December 1996.
All partial seizures cases were collected and then
screened for refractory cases by physical examina-
tion and interviewing for seizure frequency. The
seizure type was classified according to the classi-
fication of the International League Against Epi-
lepsy (ILAE)(22). The patients whose seizures
could not be controlled by at least two AEDs for
four weeks were called "clinical” refractory partial
seizures.

Determination for risk factors and true refrac-
tory partial seizures

Patients who were diagnosed as "clinical”
refractory partial seizures were interviewed to find
out the risk factors. Baseline AED blood levels
were performed. In each case, counseling of con-
comitant medications, drug compliance, drug sto-
rage, lifestyles and avoidance of trigger factors
was also performed by a clinical pharmacist. Then
they were asked to visit the physician again after a
two week period. If they still had seizure attacks
during the 2-week period, the dosage of AEDs was
adjusted to the maximum tolerable dose which
could be confirmed by monitoring blood levels or
another conventional AED was added until the
seizures were controlled. If the seizure attacks still
occurred after these adjustment the patients were clas-
sified as "true" refractory cases.

Data analysis

Prevalence of "true" refractory partial sei-
zure is calculated based on the number of true
refractory partial seizures per 1,000 epileptic cases
during a specific period of time. Risk factors and
the definition of "true" refractory partial seizure
are described.

RESULTS

The total number of out-patients screened
from January 1995 to December 1996 was 300,008
visits. Of these, there were 3,018 cases of seizures
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Fig. 1. Result of refractory partial epileptic patient screening.

which were classified as 2,802 cases of genera-
lized seizures (92.8%), 184 cases of partial seizures
(6.1%), 32 cases of unclassified seizures (1.1%) as
shown in Fig. 1. Of 184 cases of partial seizures,
48 cases were classified as "clinical” refractory
partial seizures (26.1%). This first screening for
refractory partial seizure was based on the criteria
that the seizure was inadequately controlled by the
combination of more than two AEDs for four
weeks without AED blood level data and other
risk factors.

The total number of partial seizures and
clinical refractory partial seizures before AED
dosage adjustment as classified by age-group are
shown in Table 1. Most of the patients were in the
age range of 10-49 years and were predominantly
male.

After AED dose adjustment to the maxi-
mum tolerable dose which was confirmed by blood
level measurement, patient counseling was pro-
vided to these 48 cases, 38 cases were seizure free
and only 10 cases remained uncontrolled. These 10
cases were considered as "true" refractory partial
seizure (5.4% of partial seizure). Some demographic
data of each patient is shown in Table 2. The majo-
rity of cases had a long history of seizures with the

average number of years after diagnosis of 17.5
years (range 7-46 years) and patients education
level were from high school graduates or univer-
sity level.

The types of partial seizure in each patients
according to ILAE are summarized in Table 3.
Complex partial seizures with automatism was the
most common type found in our study, whereas,
only one simple partial seizure case with motor
sign was refractory to conventional AED therapy.

The therapeutic blood level of conven-
tional AEDs in each patient is shown in Table 4.
Serum level of AEDs after dosage adjustment
were the maximum tolerable for each patient. The
rational treatment with AEDs for these 10 cases of
true refractory partial seizures were diverse in
which carbamazepine was the mainstay AED in the
majority of the cases.

The risk factors of active partial seizure
are shown in Table 5. The most common risk
factors were lack of therapeutic blood levels
(64.5%), and the second most common cause was
lack of compliance (14.6%), the other risk factors
were loss of follow-up but medication was con-
tinued, concomitant medications, and improper
drug storage.
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Table 1. Total number of patients with partial seizure and clinical refractory partial seizure as classified
by age groups.

Age groups (year) No. of partial seizure case (%) No. of clinical refractory partial seizure
before dosage adjustment case (%)

Male Female
0-9 12 (6.9) 0 0
10-19 42 (22.8) 0 | (6.7)
20-29 46 (25.0) S (152) 2 (133
30-39 34 (18.5) 9 (27.3) 3 (20.0)
40-49 23 (12.5) 8 (242 6 (40.00
50-59 14 (7.6) 7 (212) 2 (133
60-69 5 Q@7 3 9.1) 1 6.7)
70-79 6 (3.3) 1 (3.0) 0
80-89 2 (. 0 0
Total case (%) 184 (100.0) 33 (100.0) 1S (100.0)

Table 2. Demographic data of patients with true refractory partial seizures.

Gender Age (year) No. of years after diagnosis Education Residence
Male 24 16 Graduated Bangkok
Male 25 16 High school Nakornphathom
Male 28 17 Primary school Nonthaburi
Male 30 21 Graduated Bangkok
Male 34 7 Graduated Bangkok
Male 35 10 Graduated Bangkok
Male 45 10 High school Bangkok
Male 50 46 Graduated Bangkok
Female 24 16 Primary school Samutprakarn
Female 33 16 High school Bangkok

Table 3. Classification of true partial seizures in refractory cases*

Partial seizure type according to ILAE classification No. of refractory partial seizure patients

Male Female

A. Simple partial seizures (consciousness not impaired)

1. With motor signs 1 0
2. With somatosensory or special sensory symptoms 0 0
3. With autonomic symptoms 0 0
4. With psychic symptoms 0 0
B. Complex partial seizures (with impairment of consciousness)
1. Beginning as simple and progressing to unconsciousness 0 0
2. With impairment of consciousness at onset
a. With impairment of consciousness only 1 I
b. With automatisms 6 1
C. Partial seizures with secondary generalized 0 0
Total cases 8 2

* Based on ILAE (International League Against Epilepsy)
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Table 4. The individual therapeutic blood levels of true refractory partial seizures.
Case Seizure Baseline serum level of AEDs (pg/mL) Serum level of AEDs (pg/mL)
before dosage adjustment after dosage adjustment

No. type CBZ PHT PHB VPA CNP CBZ PHT PHB VPA CNP
1 SPS 0.50 8.4] 18.66 - - 6.08 12.81 2496 - -

2 CPS 5.88 - - 25.48 - 9.36 - - 61.46 -

3 CPS 6.93 16.58 12.22 - - 6.93 16.58 22.26 - -

4 CPS 8.35 - 10.60 - 0.009 8.35 - 20.88 - 0.009
S CPS 10.99 - - - 0.013 10.99 - - - 0.013
6 CPS 8.12 9.76 22.62 - - 6.88 14.34 21.34 - -

7 CPS - 7.11 - 30.18 0.006 - 14.32 - 30.18 0.006
8 CPS 7.61 - - - 0.007 7.61 - - 0.007
9 CPS 2.57 27.17 - 15.57 0.006 6.22 15.57 - 70.80 0.006
10 CPS 10.50 - - 67.80 - 10.50 - - 67.80 -

Abbreviation :

SPS = simple partial seizures. CPS = complex partial seizure, CBZ = carbamazepine.

PHT = phenytoin, PHB = phenobarbital, VPA = sodium valproate. CNP = clonazepam

Therapeutic blood level : CBZ = 4-12 pg/mL
PHT = {0-20 pg/mL
PHB = 20-40 pg/mL
VPA = 50-100 pg/mL

CNP = 0.005-0.070 pg/mL

Table 5. The classification of seizure active according to risk factors.

Risk factors

No. of partial seizure active patients

Lack of therapeutic blood levels confirmation 31 (645%)

Lack of compliance 7 (14.6%)

Loss of follow-up but medication was continued S (10.4%)

Concomitant medications 3 (6.3%)

Improper drug storage 2 (4.2%)

Total 48 (100.0%)
DISCUSSION

Prevalence is the parameter which shows
the epidemiology of diseases and is valuable for
the purpose of health planning. The prevalence of
refractory partial seizure has not been surveyed in
Thailand. The prevalence of refractory partial epi-
leptic Thai patients at Prasat Neurological Institute
was estimated as 3.3 per 1,000 cases of the epi-
lepsy population. The majority of the cases were
adults in range of working period group. Complete
control of their seizure attacks will regain their
work effectiveness.

It was found that these uncontrollable sei-
zure attacks were associated with risk factors such

as lack of AEDs blood level determination, lack of
compliance of concomitant medications, improper
drugs storage, and loss of follow-up. The moni-
toring of antiepileptic drug concentrations in the
serum is necessary for the optimal drug therapy of
seizures, because the therapeutic and toxic effects
of these drugs are better related to serum concen-
tration than to administered dosage. Monitoring
appeared to have an impact on improving the
effectiveness and safety of antiepileptic drug
therapy. Serum drug concentration monitoring is
particularly useful to ensure compliance and in
helping to manage combinations of antiepileptic
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drugs that invariably interact. The addition or dele-
tion of other antiepileptic drugs may need dosage
adjustments. Therefore, routine monitoring of anti-
epileptic drug serum concentrations would be ex-
tremely useful, especially in the pediatric popula-
tion, and in patients who require combined antiepi-
leptic medications(23). Plasma concentrations of
all conventional AEDs reached the steady state in
two weeks(24), Thus, therapeutic blood level should
be performed once or twice a month. In patients
receiving more than one AED, the effective plasma
concentration may be influenced by medications.
Almost all conventional antiepileptic drugs are
enzyme inducers such as carbamazepine, pheny-
toin, and phenobarbital, except sodium valproate
which is an enzyme inhibitor. For example, pheno-
barbital induces phenytoin biotransformation but
also competes with it as a substrate for the induced
enzyme. The dual effects leads to varying results
that may negate each other or produce a rise or
fall in drug levels. Effects in individual patients
depend on the state of induction by previous drug
intake, and the dose of both phenytoin and pheno-
barbital(26). Concerning carbamazepine, this drug
i1s an autoinducer which leads to increased clea-
rance, shortening of serum half-life and progressive
decrease in serum levels. Increments in daily dosage
are necessary 10 maintain plasma concentration.
Autoinduction is usually completed in 20 to 30
days at any particular dose. In the postinduced
state, a new steady state and half-life occurs(25).
For this reason, therapeutic blood level is signifi-
cant in epileptic management. Thus, clinicians
should titrate AEDs with therapeutic blood level
information together with the clinical signs and
symptoms of the patients.

Noncompliance with AEDs is a major
factor in the recurrence of seizures in patients with
epilepsy(26). One of the noncompliance problems
found in our study was compliance with medica-
tion ingestion (either missed dose or irregular in-
gestion). Another one concerned the patient's life-
style such as exposure to heat and loud noise. Thus,
patients and their families should be counseled
about the importance of medication ingestion, medi-
cal appointments, and lifestyle. Our study revealed
that patient counseling is essential, since it helped
alleviate the refractory problem in all patients. We
strongly emphasize that patient counseling to epi-
leptic patients either by the treating physician or a
clinical pharmacist should be performed in every

Table 6. Topics for counseling of epileptic patients.

Medical
Medication ingestion / storage / concomitant medications
Prescription filling
Medical appointments
Lifestyle
Sleep patterns
Alcohol use
Psychological stress
Exposure to music, strobe lights
Drug abuse
Menstruation
Psychological support

epilepsy clinic. In establishing the counscling pro-
gram, the topics that should be covered are listed
in Table 6.

In our study, two patients took theophyl-
line and albendazole as concomitant medications.
These two drugs are reported to setzure thre-
shold(27), however the mechanisms are still un-
known. The proposed mechanism of theophylline
may be due to its CNS stimulant activity. Thus,
physicians should avoid administering drugs that
can lower the seizure threshold to cpileptic
patients.

Some patients stored all medications in
the same container and poured them out when
administrated, so these drugs were exposed directly
to moisture. Studies from FDA indicate that car-
bamazepine tablets could lose up to one- third of
their effectiveness if stored in humid conditions(28).
This appears to be due to formation of a dihydrate
form which leads to hardening of the tablet result-
ing in poor dissolution and absorption(29). As the
dihydrate has also been detected after storage
under ambient conditions, some suggest that storage
with silica gel sachets may be necessary to avoid
physical deterioration of carbamazepine tablets(28).
For patients, FDA is re-emphasizing its traditional
advice to store drug products in a cool, dry, tightly
closed container in a dry location away from bath-
rooms, showers, and humidifiers to reduce exposure
to moisture(28).

From this study, elimination of some risk
factors such as lack of compliance, concomitant
medications, drug storage, and loss of follow-up by
giving patient counseling could help control the
seizure attacks in all cases. We also found that after
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adjusting the AED blood level, there were only 10
cases who remained refractory. Thus, before decid-
ing whether the patients are refractory cases, these
factors should be ruled out.

The result of this study also gives us an
idea that the definition of true refractory partial
seizures should be strictly defined as partial seizure
which cannot be adequately controlled by at least
two maximal tolerable doses of AEDs, lack of
concomitantly medicine, with patient counseling
as described before. If patients are still seizure
active for four weeks then an add-on antiepileptic

J Med Assoc Thai July 1998

drug is necessary. At the present time, there are
many new antiepileptic agents available such as
lamotrigine, gabapentin, topiramate, and tiagabine.
These drugs are usually indicated as an add-on
therapy in refractory partial seizures. They showed
good efficacy in both open and controlled trials(24).
However, these drugs are rather expensive com-
pared to the price of conventional AEDs. Thus,
add-on therapy with new AEDs in epileptic patients
without checking the baseline conventional AEDs
level and other risk factors probably would not be
cost-effective.

(Received for publication
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