
Journal Identification = EPD Article Identification = 0604 Date: September 12, 2013 Time: 11:51 am

d
o

i:1
0.

16
84

/e
p

d
.2

01
3.

06
04

E

C
K
N
D
F
P
H
<

Original article
Epileptic Disord 2013; 15 (3): 255-61

Adult tonic-clonic convulsive
status epilepticus over the last
11 years in a resource-poor
country: a tertiary referral
centre study from southern
Thailand

Kanitpong Phabphal 1, Alan Geater 2, Kitti Limapichart 1,
Pornchai Sathirapanya 1, Suwanna Setthawatcharawanich 1

1 Neurology Unit, Department of Medicine
2 Epidemiology Unit, Faculty of Medicine, Prince of Songkla University, Hat Yai,
Songkhla, Thailand

Received November 26, 2012; Accepted July 03, 2013

ABSTRACT – Status epilepticus is a common condition in patients admitted
to hospital in resource-poor countries and reports indicate that aetiology,
factors of poor outcome, and treatment strategies are variable. To date, there
is no report of a prospective study in Thai adults. Herein, we investigated
the aetiology, clinical features, factors of predicted poor outcome, and treat-
ment strategies in Thai adult patients who presented with convulsive status
epilepticus. A total of 180 patients, whose ages ranged from 15 to 106 years,
were included. Of these, 121 patients (67.2%) had acute symptomatic aetio-
logy. The most common aetiology of status epilepticus was encephalitis
(36.1%), followed by scarring of the cerebral hemisphere (15%). The median
duration of status epilepticus before treatment was three hours. The rate of
mortality in the study was 26.7%. Poor outcome was identified in 112 (62.2%)
patients. For referral patients, all received only intravenous drugs before
referral. The variables that correlated with poor outcome were aetiology
and duration of status epilepticus. An approach to incorporate improved

ective transportation system, and pro-
ntiepileptic drugs would effectively

epilepticus, Thailand, resource-poor,
prevention of encephalitis, a more eff
vision of the essential intravenous a
increase the response to treatment.
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Convulsive status epilepticus (SE) is
one of the most common neurolo-
gical emergencies and is not
unusual in patients admitted to hos-
pital in resource-poor countries.

Although there are few reported
data, there appear to be diffe-
rences in epidemiology, aetiology,
and outcome of SE within such
regions, countries. compared to
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more rarely, intravenous levetiracetam and topiramate,
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igh-income countries. Data on SE from developing
ountries are sparse and based mostly on retrospec-
ive studies (Maharaj et al., 1992; Kwong et al., 1995;

hodj et al., 2000; Hui et al., 2003). Furthermore, as
ith epilepsy, several factors may interfere with cor-

ect diagnosis and management: poor health facilities,
ncluding a lack of appropriately trained personnel
nd a limited number of intensive care units; long
istances and difficulties in transportation (Quet et
l., 2008); and an inadequate use of appropriate treat-
ent due to a lack of antiepileptic drugs. In previous

tudies, an earlier definition of SE was used (Murthy
t al., 2007; Chen et al., 2009). Today, convulsive
tatus epilepticus is defined as two or more convul-
ive seizures, without full recovery of consciousness
etween a seizure of continuous convulsions, last-

ng for more than five minutes (Alldredge et al., 2001;
ibergleit et al., 2012). In recent years, research into
E in Thailand has focused on its treatment using
etrospective methods, however, sample sizes were
mall and these studies did not reflect current SE
n southern Thailand. In this prospective, consecu-
ive case series, we aimed to describe the age and
ex of patients with SE, aetiology of SE, duration
f SE before adequate treatment, antiepileptic drug

reatment, and factors correlated with poor outcome
n adults, 15 years and older, from a resource-poor
ountry who presented with generalised convul-
ive SE in a tertiary care hospital in southern
hailand.

ethods

he study was divided into two parts. In the first
art, we performed a retrospective search of patients

rom January 2000 to December 2004, based on the
ospital computerised information system in order

o access the admission/discharge records of the
mergency Department and Medicine Department
nd Intensive Care Unit (International Classification of
isease (ICD)-9 code 345.2, 345.3, 345.7 and 780.39.).

n the second part, from 2005 to December 2011,
e prospectively collected data on all demographic

haracteristics. The following information was
ecorded using a data sheet: demographic informa-
ion including age, history of pre-existing medical
isease, history of epilepsy and antiepileptic drugs
sed, aetiology of SE, clinical features, results of
hysical and auxiliary examinations, treatment
ethods, and complications and condition at time
56

f discharge. In total, 180 patients with generalised
onic-clonic SE were admitted to the inpatient unit at
he Songklanagarind Hospital from 2000 to 2011. The
ospital is located in southern Thailand. The clinical
haracteristics of patients is summarised in table 1.

i
i
v
p
l

efinitions

he definition used to define generalized tonic-
lonic SE is the new definition, which has been
ommonly used in recent research. SE is defined
s two or more convulsive seizures, without full
ecovery of consciousness between a seizure of con-
inuous convulsions, lasting for more than five minutes
Alldredge et al., 2001; Sibergleit et al., 2012). Encephali-
is is defined as a condition characterised by an
lteration of consciousness, with or without other
eurological symptoms, in which pleocytosis and a
igh protein level is demonstrated in cerebrospinal
uid. Scarring is defined as a condition characterised
y a chronic, non-progressive, abnormal structural
rain lesion.

etiology

etiology of SE was classified as:
) acute symptomatic: SE occurs within a week of acute
entral nervous system (CNS) or systemic insult (i.e.
troke, meningitis, encephalitis or alcohol intoxication
r withdrawal);
) remote symptomatic: SE with a history of CNS insult
resumed to result in a static condition associated with
n increased risk for epilepsy;
) progressive symptomatic: SE during the occurrence
f non-static conditions, i.e. CNS tumours, multiple
clerosis, or neurodegenerative disease;
) unknown: SE owing to conditions presumed to be
ymptomatic, but the cause is unclear; and
) poor compliance: SE in known cases of epilepsy
ith non-compliance (Commission on Epidemiology

nd Prognosis, International League Against Epilepsy,
993).

ntiepileptic drug (AED) treatment

he standard treatment of SE in our hospital is
ntravenous diazepam (10-20 mg), followed by intra-
enous phenytoin (18-20 mg/kg), which are the
rst-line drugs for treatment. If the patients have

contraindication to phenytoin (i.e. phenytoin
llergy or severe heart disease), intravenous val-
roate, at 15-20 mg/kg, is used as an alternative

herapy. The second-line drugs consist of an intra-
enous loading dose of phenobarbital, intravenous
alproate, a continuous infusion of midazolam or,
Epileptic Disord, Vol. 15, No. 3, September 2013

ntravenous phenobarbital, intravenous propofol or
ntravenous ketamine. Patients are given mechanical
entilator support whenever necessary. In addition,
atients receive appropriate treatment for the aetio-

ogy of SE. Response to AED treatment is defined as
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Table 1. Clinical characteristic features in subjects with status epilepticus.

Characteristic Features Total
(n=180)

Good outcome
(n=68)

Poor outcome
(n=112)

Age at inclusion (years)
median (IQR) 54.5 (39.0, 69.7) 50.5 (32, 70) 58 (44, 68.5)

Gender
male n (%) 105 (58.3) 39 (37.1) 66 (62.9)
female n (%) 75 (41.7) 29 (38.7) 46 (61.3)

Aetiology
acute symptomatic n (%) 121 (67.2) 40 (33.1) 81 (66.9)
remote symptomatic n (%) 26 (14.4) 17 (65.4) 9 (34.6)
progressive symptomatic n (%) 16 (8.9) 1 (6.3) 15 (93.7)
non-compliance antiepileptic drugs n (%) 10 (5.6) 9 (90.0) 1 (10.0)
unknown n (%) 7 (3.9) 1 (14.3) 6 (85.7)

Duration of status epilepticus before treatment (hours)
<1 n (%) 72 (40) 35 (48.6) 37 (51.4)
1-5 n (%) 83 (46.1) 31 (37.3) 52 (62.7)

25

16

I

t
o
a

P

A
t
i
r
L
w
e
p
n
E
F
r

O

O
(
c
B
f
p
r

S

T
o
v
v
b
u
a
S
U

R

W
p
r
(
(
e
(
a
14.4%, progressive symptomatic in 8.9%, unknown in
>5 n (%)

Duration of hospitalisation (days)
median (IQR)

QR: interquartile range.

he clinical cessation of SE for at least 12 hours with-
ut recurrent seizure after the completion of AED
dministration.

rocedures

ll subjects underwent complete blood count or elec-
rolyte, blood sugar, and metabolic work-up. Brain
maging (computed tomography and/or magnetic
esonance imaging) was performed for all patients.
umbar puncture and analysis of cerebrospinal fluid
ere performed if necessary. Initial standard electro-
ncephalography (EEG) was performed for 79%
atients and the EEG was postponed until the
ext follow-up visit for 19% patients. Continuous
EG monitoring was performed for 20% patients.
ollow-up studies were performed as clinically
equired.

utcome

utcome, measured by the Glasgow Outcome Score
pileptic Disord, Vol. 15, No. 3, September 2013

GOS), was recorded for all patients at the time of dis-
harge and three months after discharge (Jennett and
ond, 1975). Poor outcome was defined as death or

unctional deterioration corresponding to one or more
oints of the GOS among survivors at three months,
elative to the pre-admission period.

3
(
t
m
t
f

(13.9) 2 (8) 23 (92)

(7,23.8) 9 (5,20) 18 (9.25,28)

tatistical analysis

he characteristics of patients were described in terms
f median and interquartile range for continuous
ariables and number and percentage for categorical
ariables. Comparisons of continuous variables
etween the two subgroups of subjects were made
sing the rank sum (Mann-Whitney) test. Statistical
nalyses were performed using Stata version 7.0 (Stata
tatistical Software: version 7.0 College Station, TX.
SA).

esults

e diagnosed 180 SE episodes occurring in 180
atients during the study. Twenty-six patients were
eferred from neighbouring primary local hospitals
within 70 kilometres). The median (IQR) age was 54.5
39.0, 69.7) years (range: 15 to 106 years) and 34.4% were
lderly (≥65 years). The male to female ratio was 1.4:1
58.3% were male, 41.7% were female). Aetiology was
cute symptomatic in 67.2%, remote symptomatic in
257

.9%, and 5.6% were non-compliant. CNS infections
39.6%) were the most common cause (encephali-
is [36.1%], cerebral cysticercosis [1.1%], cryptococcal

eningitis [0.6%], tuberculous meningitis [0.6%], bac-
erial meningitis [0.6%], and brain abscess [0.6%]),
ollowed by scarring of the cerebral hemisphere
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Table 2. Aetiologies of convulsive Status Epilepticus.

Aetiology Total
180 (%)

Good outcome
68 (%)

Poor outcome
112 (%)

Encephalitis 65 (36.1) 20 (30.8) 45 (69.2)
Hypoxic ischaemic encephalopathy 11 (6.1) 2 (18.2) 9 (81.8)
Metabolic disturbance 4 (2.2) 4 (100) 0 (0)
Cysticercosis 2 (1.1) 2 (100) 0 (0)
Systemic lupus erythrematosus 7 (3.8) 3 (42.9) 4 (57.1)
Head injury 1 (0.6) 0 (0) 1 (100)
Ischaemic stroke 8 (4.4) 4 (50) 4 (50)
HIV 1 (0.6) 1(100) 0 (0)
Cerebral venous sinus thrombosis 1 (0.6) 1 (100) 0 (0)
TTP 1 (0.6) 0 (0) 1 (100)
Intoxication 3 (1.6) 0 (0) 3 (100)
Cryptococcal meningitis 1 (0.6) 0 (0) 1 (100)
Intracranial bleeding 2 (1.1) 1 (50) 1 (50)
Bacterial meningitis 1 (0.6) 0 (0) 1 (100)
Brain abscess 1 (0.6) 0 (0) 1 (100)
Sepsis 10 (5.5) 1(10) 9 (90)
Posterior leukoencephalopathy 1 (0.6) 1 (100) 0(0)
Tuberculous meningitis 1 (0.6) 0 (0) 1 (100)
Scar 27 (15) 17 (62.9) 10 (37.1)
Neurodegenerative disease 2 (1.1) 0 (0) 2 (100)
Primary brain tumour 1 (0.6) 0 (0) 1 (100)
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aetiology (p<0.01) (table 3).
Brain metastasis 12 (6.7)
Non-compliance AEDs 10 (5.5)
Unknown 7 (3.8)

TP = Thrombotic Thrombocytopenic Purpura; AED: antiepilepti

15%), cerebrovascular disease, which accounted for
.1% (ischaemic stroke [4.4%], intracranial bleeding
1.1%], and cerebral venous sinus thrombosis [0.6%]),
nd hypoxic ischaemic encephalopathy (6.1%). The
ess common aetiologies were primary brain tumour
0.6%), head injury (0.6%), and HIV (0.6%) (table 2).
he median disease duration between the onset of
E and hospital treatment was three hours (range:
to 24 hours). In 102 (56.7%) patients, the disease

uration was less than five hours at the time of pre-
entation to the emergency room (ER). The median
IQR) duration of hospitalisation was 16 (7, 23.8)
ays. For referral patients, all of the patients received
nly intravenous diazepam as the first-line AED for

reatment of SE before referral to our hospital. In con-
rast, patients with SE who were initially admitted to
ur hospital were treated with intravenous diazepam
58

ollowed by intravenous phenytoin; they received the
rst-line drug treatment. If patients had a contraindica-

ion to phenytoin, they were treated with intravenous
alproate or intravenous phenobarbital as alterna-
ive first-line therapy. One hundred patients (55.6%)
equired admission to the ICU.

D

M
c

1 (8.3) 11 (91.7)
9 (90) 1 (10)

1 (14.3) 6 (85.7)

g.

f the 180 patients with SE, 68 (37.8%) had good out-
omes and 112 (62.2%) patients had poor outcomes.
or refractory SE patients, 39 received intravenous
alproate with a response rate of 46.2%, 55 received
ntravenous midazolam with a response rate of 49.1%,
ight received intravenous propofol with a response
ate of 62.5%, four received pentobarbital with a
esponse rate of 50%, three received intravenous mida-
olam and intravenous ketamine with a response rate
f 33.3%, and three received levetiracetam with a
esponse rate of 33.3%. The mortality rate of our study
as 26.7%. All patients received supportive treatment,

ncluding oxygenation, rehydration, electrolyte and
ther symptom relief treatments, as indicated.
ased on the multivariate model, the factors associated
ith poor outcome were duration of SE (p<0.01) and
Epileptic Disord, Vol. 15, No. 3, September 2013

iscussion

ost research into SE conducted in resource-poor
ountries has been retrospective (Maharaj et al., 1992;
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Table 3. Multivariate model for predictors of poor outcome.

Variable Odds ratio 95% Confidence interval p value

Aetiology <0.01
Acute symptomatic 1 1
Remote symptomatic 0.32 0.13-0.80
Unknown 4 0.46-34.84
Poor compliance 0.05 0.00-0.44
Progressive symptomatic 7.12 0.89-57.17
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the most common aetiology. This finding, supported
Duration of status epilepticus (hours)
<1 1
1-5 1.64
>5 11.15

ah and Mah, 1999; Kwong et al., 1995; Hui et al.,
003) and there are very few reported prospective
tudies (Murthy et al., 2007; Chen et al., 2009). More-
ver, there are no previous studies which focus on
E in tropical Southeast Asian countries. In this study,
atient data was collated prospectively in order to
scertain the clinical characteristics, aetiology, treat-
ent response, outcome, and predictors of poor

utcome.
he time window of pre-hospital emergency treat-
ent of SE in Europe and the United States is set

t 10 minutes. A long latency between the onset of
E and initiation of appropriate treatment with AEDs
as noted in previous studies (Murthy et al., 2007;
hen et al., 2009). We found that, contrary to the expe-

iences of Murthy et al. (2007) who studied SE in India,
he time periods reported from seizure onset to ER
rrival were quite variable and prolonged due to trans-
ortation problems, including the limited availability
f ER service. In our study, times of SE length prior

o ER arrival varied greatly (1 to 24 hours). Only 40%
f patients arrived at the hospital within 30 minutes
f onset of symptoms. Compared to developed coun-

ries, for patients with overt convulsive SE, the median
uration at enrolment was 2.8 hours (Treiman et al.,
998). The time from patients’ arrival at the ER to treat-
ent with a first-line AED ranged from 20 minutes to

0 hours. In contrast to the studies of Skinner et al.
2010), from the developing country of Honduras, the
ime from seizure onset to treatment at ER ranged from
to 420 minutes. The most common reason for delayed

reatment was a transportation issue. A growing body
f basic science (Walton and Treiman DM, 1988) and
pileptic Disord, Vol. 15, No. 3, September 2013

linical observation (Rowan and Scott, 1970) supports
he concept that SE becomes more difficult to con-
rol as its duration increases. Also, duration of SE was
n independent predictor of poor short-term outcome
Murthy et al., 2007).

b
l
t
T
c

<0.01
1

0.81-3.30
2.04-60.81

n our study, 154 patients with SE came to the ER with
heir family. Therefore, seizure patients did not receive
ny AED before arriving at the ER. One of the most
mportant types of inappropriate treatment of SE, espe-
ially in referral patients, is treatment with intravenous
iazepam, which is a short-acting AED. Surprisingly,
6 patients who had been referred from neighbouring
rimary local hospitals had received only intravenous
iazepam before arriving at our hospital. In this study,
6.2% of patients had breakthrough seizures during
ransportation, 92.3% of referral patients had refrac-
ory SE, and 80.8% had poor outcomes. The reason for
nadequate treatment with AEDs is because essential
ntravenous AEDs are not available at primary care hos-
itals. Moreover, in southern Thailand, it is not possible

o treat SE in ambulances with first-line AEDs, with the
xception of diazepam. Improving the transportation
ystem and providing the essential intravenous AEDs
ay improve treatment outcome in our setting.

he aetiology of SE in developing countries is dis-
inct from that in developed countries. In previous
tudies, based on hospital-based series in develop-
ng countries, acute symptomatic aetiology accounted
or the most common aetiology (Maharaj et al., 1992;
ui et al., 2003; Murthy et al., 2007). The main cause
f acute symptomatic aetiology of SE was CNS infec-

ion (39.6%), which is consistent with previous reports
rom other developing countries (Murthy et al., 2007;
hen et al., 2009). In 2010, Tiamkao et al. also reported

hat the predominant aetiology of SE was acute symp-
omatic (52.5%) in northeast Thailand (Tiamkao et al.,
010). Among acute symptomatic cases, encephalitis is
259

y our study, indicates that acute symptomatic aetio-
ogy accounted for 67.2% of the aetiology. Encephali-
is is the most common aetiology in southern
hailand. Regarding acute symptomatic aetiology,
erebrovascular disease is the predominant cause in



Journal Identification = EPD Article Identification = 0604 Date: September 12, 2013 Time: 11:51 am

2

K

d
F
p
i
m
A
d
t
a
2
u
r
e
a
T
l
s
m
t
a
m
n
c
s
p
r
T
n
o
g
v
d
t
e
T
a
t
b
p
i
t
fi
a
m
m
t
a
p
c
t
t
v
T
(
t
r

e
s
t
s
(
f
d
s
c
e
r
a
a
l
a
m
a
c
r
i
a
2
e
(
6
p
t
m
u
a
w
w
c
t
c
I
E
t
m
p
t
fi
t
s
s
s
m
w
S

. Phabphal, et al.

eveloped countries (Lowenstein and Alldredge, 1993;
ountain, 2000; Vignatelli et al., 2003), whereas the
redominant cause in developing countries is CNS

nfections. Surprisingly, AED withdrawal was uncom-
on in our study. Tiamkao et al. (2010) reported that
ED withdrawal was found in 25% of cases. A study con-
ucted in the developing country of Honduras found

hat non-adherence to AEDs was the most common
etiology; identified in 75% patients (Skinner et al.,
010). In this study, we found that non-adherence was
ncommon, in only 5.6% total patients with SE. Seve-
al factors might contribute to this, including a good
ducation, non-negative attitudes regarding epilepsy,
s well as the good socioeconomic status of southern
hailand. Surprisingly, our study showed a low preva-

ence of SE caused by head injury compared with other
tudies on convulsive SE (Li et al., 2009). This finding
ay be due to referral policy. Our hospital is a ter-

iary care provider and only severely injured patients
re transferred. For more than half of the patients with
oderate-to-severe head injuries, the seizures were

on-convulsive and were diagnosed on the basis of
ontinuous EEG studies alone (Vespa et al. 1999). Our
tudy therefore focused on convulsive SE and the low
revalence of head trauma could therefore be the
esult of referral bias.
he management of SE with AEDs in our hospital is
ot different from that in Europe. Currently, based
n the European Federation of Neurological Societies
uideline on the management of SE in adults, intra-
enous administration of lorazepam or diazepam,
irectly followed by fosphenytoin or phenytoin, as

he first-line therapy, is preferred. Due to the limit-
d availability of medication in hospitals in southern
hailand, diazepam was used instead of lorazepam,
nd phenytoin instead of fosphenytoin. In our study,
he intravenous administration of diazepam followed
y phenytoin was used as first-line treatment in 75%
atients. About 25% of our patients were treated with

ntravenous valproate in the setting of contraindica-
ion to phenytoin. In the case of failure to respond to
rst-line treatment, refractory SE was diagnosed and
n anaesthetic agent was introduced. The most com-
on anaesthetic agent is midazolam. The reason why
idazolam is commonly used may be due to the fact

hat midazolam is routinely used in the medical ICU
t Songklanagarind Hospital. All of the refractory SE
atients were transferred to the medical ICU. Critical
are physicians prefer to use midazolam as routine
60

reatment if the patient has suffered any agitation or
here is any difficulty in controlling the mechanical
entilators.
he short-term mortality rate in this study was 26.7%
n=48). We also observed significantly increased mor-
ality in patients with acute symptomatic epilepsy
ather than remote symptomatic, cryptogenic, or

m
e
I
s
w
t
p

stablished epilepsy. This study demonstrates that the
hort-term mortality rate of SE in our hospital is higher
han that of developed countries, but appears to be
imilar to that of some other developing countries
Chen et al., 2009). In a recent systematic review of data
rom developed countries, short-term mortality (<30
ays) was 7.6 to 22% (Chin et al., 2004). The reported
hort-term mortality in SE in series from developing
ountries varied from 16 to 19% (<30 days) (Mhodj
t al., 2000; Hui et al., 2003; Garzon et al., 2003). The diffe-
ences may be a result of differences in methodology
nd the definition of SE in the studies (Logroscino
nd Hesdorffer, 2005). On the other hand, the aetio-
ogy of SE in different studies was also different
nd this may have again influenced the reported
ortality rate. We found that alcohol withdrawal, non-

dherence to AEDs, and metabolic abnormalities were
onditions not frequently associated with death with
egards to short-term mortality (<30 days). This find-
ng is in agreement with previous studies (Lowenstein
nd Alldredge, 1993; Towne et al., 1994; Rossetti et al.,
006). Aetiologies associated with poor outcome were
ncephalitis and hypoxic ischaemic encephalopathy
Treiman et al., 1998; Rossetti et al., 2006). In our study,
9.2% of patients with SE who had encephalitis had a
oor outcome. However, a previous study has shown

hat age, gender, and the cause and duration of SE
ay affect mortality (Rossetti et al., 2006). This study

sed multivariate analysis to confirm that the duration
nd aetiology of SE influences prognosis. Furthermore,
e showed that a longer duration of SE is associated
ith poor outcome. Unfortunately, an issue that can

ritically add minutes, even hours, to the time of ini-
iation and effectiveness of treatment in developing
ountries, is the delay in transportation.
n our study, none of the patients had either standard
EG or continuous EEG monitoring before the initia-
ion of appropriate treatment, as a continuous EEG

onitoring facility was not available. After 2010, we
erformed continuous EEG monitoring on some of

he patients whose convulsions had ceased due to
rst-line AEDs but who were still comatose. Among

hose, 7 of a total of 36 (19.4%) had an electrographic
eizure and 12 were dead within 30 days. In an earlier
tudy, cEEG monitoring demonstrated electrographic
eizures in 48% of patients and in 14% subtle SE was
anifested (DeLorenzo et al., 1999). In the VA Study, it
as found that 20% of patients with overt convulsive
E, who were believed to have received adequate treat-
Epileptic Disord, Vol. 15, No. 3, September 2013

ent, continued to have non-convulsive SE (Treiman
t al., 1998).
n conclusion, the majority of aetiologies of SE in our
tudy of adult patients at the Songklanagarind Hospital
ere acute symptomatic (67.2%). Of these, encephali-

is was the most common aetiology. The predictors of
oor outcome were identified as aetiology, particularly
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ncephalitis, and duration of SE. Improving the trans-
ortation system and providing essential intravenous
EDs may improve the treatment outcome in our
etting. �
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