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Abstract

Objective: Status epilepticus is a major 
medical and neurologic emergency that has to be 
treated immediately to avoid severe morbidity and 
mortality. The aim of this study was to describe 
mortality rate and mortality-related factors of status 
epilepticus in Maharat Nakhon Ratchasima Hospital. 

Method: This retrospective study was 
conducted in a large tertiary-care hospital including 
315 patients with status epilepticus. Mortality was 
defined as death during hospital admission. 

Result: There were 315 patients in this study. 
The mean age was 53.9 years old and 184 patients 
(58.4%) were male. The overall mortality rate of 
status epilepticus was 39.7%. The mortality-related 
factors were as follows: over 60 years of age 
(p=<0.01, HR 1.96, 95% CI: [1.22-3.13]), female 
(p=0.035, HR 1.63, 95% CI: [1.03-2.58]), duration 
of seizure (p<0.01, HR 3.28, 95% CI: [1.81-5.96]), 
acute symptomatic etiology (p=0.047, HR 3.5, 95% 
CI:  [0.95-12.82]),  pat ient who developed 
complications (p<0.01, HR 19.16, 95% CI: [9.16-
40.08]), and refractoriness of status epilepticus 
(p<0.01, HR 19.16, 95% CI: [9.16-40.08]). The 
medical complications of status epilepticus were 
reported in 61%. The mortality rate of refractory and 
super-refractory status epilepticus was 90%. 

Conclusion: The mortality rate of status 
epilepticus in Maharat Nakhon Ratchasima Hospital 
was 39.7%. The mortality-related factors were 
elderly, female, duration of seizure, acute 
symptomatic etiology, patient who developed 
complications and refractoriness of seizure. The 
development of better system of care and clinical 
practice guideline for reducing the mortality of 
status epilepticus patients in Maharat Nakhon 

Ratchasima Hospital is necessity. 

รับต้นฉบับ 22 เมษายน 2563, ปรับปรุงต้นฉบับ 25 มิถุนายน 2563, ตอบรับต้นฉบับตีพิมพ์ 26 มิถุนายน 2563
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 บทคัดย่อ

วัตถุประสงค์: ภาวะชักต่อเนื่องเป็นภาวะฉุกเฉิน

ทางระบบประสาททีพ่บได้บ่อยในเวชปฏบิตั ิการวนิิจฉัย

และการรักษาที่ทันท่วงทีส่งผลดีต่อผลการรักษาอย่าง

มาก วัตถปุระสงค์ของการศึกษานีคื้อศึกษาอตัราการเสยี

ชีวิตของภาวะชกัต่อเนือ่งและศกึษาปัจจยัทีเ่กีย่วข้องกบั

การเสยีชีวิตของภาวะชักต่อเนือ่งในโรงพยาบาลมหาราช

นครราชสีมา

วธิกีารศกึษา: การศึกษานีเ้ป็นการศึกษาแบบย้อน

หลังโดยการทบทวนเวชระเบียน ศึกษาผู ้ป่วยท่ีอายุ

มากกว่า 18 ปี ที่ได้รับการวินิจฉัยภาวะชักต่อเนื่องใน

โรงพยาบาลมหาราชนนครราชสีมา

ผลการศึกษา: ผู้ป่วยทั้งหมด 315 ราย อายุเฉลี่ย 

53.9 ปี เป็นเพศชาย ร้อยละ 58.4 อัตราการเสียชีวิตของ

ภาวะชักต่อเนือ่งเท่ากบัร้อยละ 39.7 ปัจจยัทีเ่กีย่วข้องกบั

การเสียชีวิตได้แก่ อายุมากกว่า 60 ปี (p=<0.01, HR 

1.96, 95% CI: [1.22-3.13]) เพศหญิง (p=0.035, HR 

1.63, 95% CI: [1.03-2.58]) ระยะเวลาที่ชัก (p<0.01, 

HR 3.28, 95% CI: [1.81-5.96]) สาเหตุของชักชนิด 

acute symptomatic (p=0.047, HR 3.5, 95% CI: 

[0.95-12.82]) การเกิดภาวะแทรกซ้อน (p<0.01, HR 

19.16, 95% CI: [9.16-40.08]) ภาวะชักต่อเน่ืองที่ไม่

ตอบสนองต่อการรักษา (p<0.01, HR 19.16, 95% CI: 

[9.16-40.08]) ภาวะแทรกซ้อนของภาวะชักต่อเนื่องพบ

สูงถึงร้อยละ 61 และอัตราการเสียชีวิตในผู้ป่วยชักต่อ

เนื่องที่ไม่ตอบสนองต่อการรักษาเท่ากับร้อยละ 90

สรปุผลการศกึษา: อัตราการเสยีชวิีตของภาวะชกั

ต่อเนื่องในโรงพยาบาลมหาราชนครราชสีมาเท่ากับ

ร้อยละ 39.7 ปัจจยัทีเ่กีย่วข้องกบัการเสยีชวีติได้แก่ อายุ 

เพศหญงิ ระยะเวลาทีช่กั สาเหตุของการชกั การเกดิภาวะ

แทรกซ้อน ภาวะชักต่อเนื่องที่ไม่ตอบสนองต่อการรักษา 

การพัฒนาระบบการรักษาผู ้ป ่วยภาวะชักต่อเนื่อง

จึงจ�าเป็นอย่างมากเพ่ือลดอัตราการเสียชีวิตในผู้ป่วย

กลุ่มนี้ 

Introduction

Status epilepticus (SE) is a major medical and 

neurologic emergency which has to be treated 

immediately to avoid severe morbidity and mortality. 

Annual incidence of SE ranges from 7 to 41 cases 

per 100,0001, which is relatively high in children less 

than one year of age and starts rising again in 

older adults over 60 years of age (U-shape 

distribution).2 Over a lifetime, up to 10 percent of 

adults with epilepsy and 20 percent of children with 

epilepsy will have one or more episodes of SE.3,4 

Many episodes are from a superimposed new 

metabolic, infectious, or pharmacologic stressor 

such as a medication change.5,6 

The first and most common etiology of SE in 

adult, half of all cases, are acute symptomatic 

seizure. The second causes are remote symptomatic 

and antiepileptic drug nonadherence or discon-

tinuation in patients with prior epilepsy. Other 

causes are withdrawal syndromes related to the 

discontinuation of alcohol, barbiturates, or 

benzodiazepines.7,8

According to the latest systematic review and 

meta-analysis in mortality of SE in adult, the pool 

mortality rates were 15.9% (range from 12.7-

19.2%).9 Previous study found that the most 

important factors related to mortality in SE were 

older age, long seizure duration, and acute 

symptomatic etiology such as CNS infection, acute 

stroke, metabolic disturbances, and anoxia.9 There 

was very high heterogeneity between studies in 

mortality rates and no evidence for improved 

survival over time. Another study shows that 

neurologist treated only 23% of SE patients and only 

4.6% of patients arrived within 6 hours after onset 

of SE.10 
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Maharat Nakhon Ratchasima Hospital is the 

largest regional tertiary-care center in Thailand. 

Many difficult and complicated cases are referred 

for specialized care. The aim of this study was to 

describe in- hospital mortality rate and mortality-

related factors of SE in Maharat Nakhon Ratchasima 

Hospital. In addition, the authors describe the 

causes, clinical profile, antiepileptic treatment, and 

clinical outcome. Only limited number of studies 

were carried out in Asian population and developing 

countries. Thus, the authors expected that the result 

of this study can lead to develop better system of 

care and clinical practice guideline for improving 

the outcome of SE patients in Maharat Nakhon 

Ratchasima Hospital. 

Material and Method

A retrospective study was conducted from 

January 1st, 2017 to December, 31th 2018 at Maharat 

Nakhon Ratchasima Hospital, Nakhon Ratchasima, 

Thailand. The medical records of adult patients, 

aged more than 18 years with the diagnosis of SE 

upon admission to the hospital, were reviewed. SE 

in this study comprised of convulsive SE and 

nonconvulsive SE. Convulsive SE was defined as 

occurrence of two or more convulsive seizures 

without full recovery of consciousness between the 

seizures or continuous convulsive activity lasting for 

more than 5 minutes and nonconvulsive SE was 

defined when the patient had a coma with ictal 

discharges on electroencephalogram (EEG) with or 

without subtle convulsive movements.11-14 

The presented data included demographics, 

types of SE, duration of seizures, underlying 

neurological disease, causes of SE, laboratory 

results, imaging results, EEG results, treatment, 

antiepileptic drugs, clinical course, complication 

and clinical outcomes. The etiologies were classified 

as acute symptomatic (secondary to an acute 

problem affecting brain excitability such as 

electrolyte imbalance or meningitis etc.), remote 

symptomatic (secondary to distant brain injury such 

as old stroke) and cryptogenic/ idiopathic (genetic 

tendency or unknown cause). The specific causes 

of SE were collected. The outcome of this study was 

short-term outcome or in-hospital outcome. The 

outcome was divided into 3 groups as follows: 

1) good outcomes or completed recovery was 

defined by using Modified Rankin Scale for 

Neurologic Disability (mRS)15 0-3 (recovered to 

baseline); 2) moderate to severe disability was 

defined as mRS 4-5 (residual neurological deficit 

with dependency or major functional deficit); and 

3) death (mRS 6). The association between the 

outcomes and underlying diseases, etiology, the 

duration of SE and the treatment were analyzed.

Statistical analysis 

The descriptive data were presented as 

frequency, percent, mean ± standard deviation (SD) 

and median with interquartile range (IQR). The 

association between outcomes and related factors 

were analyzed by using Chi-square or Fisher’s exact 

test in non-continuous data and student’s t-test or 

Mann-Whitney U test for continuous data. Odd ratio 

(OR) or hazard ratio (HR) and 95% confidence 

intervals (95% CIs) were used to demonstrate the 

association between related factor and outcomes. 

A p-value of <0.05 was considered statistical 

significance.
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Result

Baseline characteristics of study populations

During the study period (14 months), there 

were 315 SE patients were admitted in Maharat 

Nakhon Ratchasima Hospital. The baseline 

characteristics were showed in Table 1. Overall, 

mean age was 53.9 years old (SD ± 17.7) and 184 

patients (58.4%) were male. Only 64 patients 

(20.3%) had seizure which were the first episode 

seizure in their life time. About two third of the 

patients (209 patients, 66.3%) had 5-30 minutes of 

seizure duration, 88 patients (27.9%) had short 

seizure duration less than 5 minutes with more than 

one episode of seizure without full recovery of 

consciousness, and 18 patients (5.7%) had more 

than 30 minutes of seizure. 

The causes of SE in this study were shown in 

Table 2. The causes were divided into 3 groups, the 

first and most common etiology was acute 

symptomatic seizure (192 patients, 61.0%). The 

second was remote symptomatic (87 patients, 

27.6%), and the third was cryptogenic epilepsy 

(36 patients, 11.4%), respectively. 

One hundred and ninety two patients (61.0%), 

which were in acute symptomatic seizure, including 

acute intracerebral hemorrhage (32 patients, 

10.2%), acute central nervous system infection 

(32 patients, 10.2%), metabolic disturbance 

(26 patients, 8.3%), alcohol withdrawal seizure 

(20 patients, 6.3%), hypoxic ischemic encephalopathy 

(18 patients, 5.7%), acute ischemic stroke (17 patients, 

5.4%), acute traumatic brain injury (17 patients, 

5.4%), septic encephalopathy (11 patients, 3.5%), 

hypertensive encephalopathy (7 patients, 2.2%), 

cerebral venous sinus thrombosis (6 patients, 

1.9%), and autoimmune encephalitis (6 patients, 

1.9%). Eighty-seven patients (27.6%) had remote 

symptomatic seizure, which were previous ischemic 

stroke (36 patients, 11.4%), post traumatic brain 

injury (19 patients, 6%), previous intracerebral 

hemorrhage (15 patients, 4.8%), brain tumor 

(10 patients, 3.2%), previous central nervous 

system infection (4 patients, 1.3%), and vascular 

abnormality (3 patients, 1%). Only 36 patients 

(11.4%) were idiopathic or cryptogenic epilepsy.

Table 1 Baseline characteristic (315 patients)

Clinical profile Number (%)
Sex

- Male 184 (58.4)
Age, Mean ± SD (year) 53.87 ± 17.74

- >= 60 years 114 (36.2)
Duration of seizure

- < 5 min 88 (27.9)
- 5-30 min 209 (66.3)
- > 30 min 18 (5.7)

History of previous seizure 251 (79.7)
Etiology

- Acute symptomatic 192 (61.0)
- Remote symptomatic 87 (27.6)
- Cryptogenic/ Low AEDs 36 (11.4)

Abbreviations: SD, standard deviation, AEDs, antiepileptic drugs. 
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The  ou tcomes  o f  the  pa t ien ts  were 

demonstrated in Table 3. The outcome were death 

(125 patients, 39.7%), moderate to severe disability 

(98 patients, 31.1%), and complete recovery 

(92 patients, 29.2%). 

The complication of the patients of SE are 

revealed in Table 3. The other complications 

associated with prolonged or uncontrolled SE were 

refractory SE (48 patients, 15.2%) and super-refractory 

SE (12 patients, 3.8%). In subgroup analysis, the 

incidence of refractory and super-refractory SE was 

19.0% (60 of 315 patients). The median length of 

stay was 4.0 days (IQR: 2.0-8.0).

After univariate analysis, the factors related to 

poor outcome were demonstrated in Table 4. 

Baseline factors which associated with mortality in 

SE were age of over 60 years (p=<0.01, HR 1.96, 

95% CI: [1.22-3.13]), female (p=0.035, HR 1.63, 

95% CI: [1.03-2.58]), and duration of seizure 

(duration more than 5-30 min (p<0.01, HR 3.28, 95% 

CI: [1.81-5.96]). Acute symptomatic seizure was the 

etiology which had been associated with death 

(p=0.04, HR 3.5, 95% CI: [0.95-12.82]) more than 

remote symptomatic and cryptogenic etiology. 

After subgroup analysis in acute symptomatic 

seizure, the causes related to mortality were acute 

Table 2 Causes of status epilepticus

Causes/Precipitating causes Number (%)

Acute symptomatic 192 (61.0)

- Acute ICH 32 (10.2)

- CNS infection 32 (10.2)

- Metabolic disturbance 26 (8.3)

- Alcohol withdrawal seizure 20 (6.3)

- Hypoxic ischemic encephalopathy 18 (5.7)

- Acute ischemic stroke 17 (5.4)

- Acute traumatic brain injury 17 (5.4)

- Septic encephalopathy 11 (3.5)

- Hypertensive encephalopathy 7 (2.2)

- Cerebral venous sinus thrombosis 6 (1.9)

- Autoimmune encephalitis 6 (1.9)

Remote symptomatic 87 (27.6)

- Previous ischemic stroke 36 (11.4)

- Post traumatic brain injury 19 (6.0)

- Previous ICH 15 (4.8)

- Brain tumor 10 (3.2)

- Previous CNS infection 4 (1.3)

- Vascular abnormality 3 (1.0)

Cryptogenic epilepsy/ Low AEDs 36 (11.4)

Abbreviations: ICH, intracerebral hemorrhage; CNS, central nervous system, AEDs, antiepileptic drugs.  
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intracerebral hemorrhage (p<0.01, HR 11.84, 95% 

CI: [3.56-39.04]), central nervous system infection 

(p<0.01, HR 7.03, 95% CI: [2.18-22.69]), hypoxic 

ischemic encephalopathy (p<0.01, HR 21.70, 95% 

CI: [5.05-93.29]), acute ischemic stroke (p<0.01, 

HR 28.93, 95% CI: [6.05-132.28]), and septic 

encephalopathy (p<0.01, HR 27.9, 95% CI: [4.61-

168.77]). In remote symptomatic seizure, previous 

ischemic stroke (p=0.03, HR 3.50, 95% CI: [1.09-

11.22]) and previous central nervous system 

infection (p=0.05, HR 3.5, 95% CI: [0.95-12.82]) 

were associated with mortality. 

The presence of complications was the 

important factor that associated with death (p<0.01, 

HR 19.16, 95% CI: [9.16-40.08]). In subgroup 

analysis, the complications of SE that had significant 

effect to outcome were aspiration pneumonia 

(p<0.01, HR 19.16, 95% CI: [2.98-7.89]), shock/ 

hypotension (p=<0.01, HR 42.74, 95% CI: [10.83-

92.08]), renal failure (p<0.01, HR 12.97, 95% CI: 

[6.97-24.15]), hospital-acquired pneumonia 

(p<0.01, HR 6.70, 95% CI: [3.83-11.73]), and 

rhabdomyolysis (p<0.01, HR 4.33, 95% CI: [1.84-

10.18]). Prolonged seizure or uncontrolled SE had 

clinical significantly higher mortality rate: refractory 

SE (p<0.01, HR 25.26, 95% CI: [8.78-72.64]) and 

super-refractory epilepticus (p<0.01, HR 8.17, 95% 

CI: [1.76-37.97]). The mortality rate of refractory and 

super-refractory SE was 90.0%. 

Table 3 Short term clinical outcome and complications of status epilepticus

Short term clinical outcome Number (%+)

Survive 190 (60.3)

- Complete recovery 92 (29.2)

- Moderate to severe disability 98 (31.1)

Death 125 (39.7)

Complications 192 (61.0)

- Aspiration pneumonia 138 (43.8)

- Shock/hypotension 94 (29.8)

- Renal failure 84 (26.7)

- Hospital-acquired pneumonia 83 (26.3)

- Urinary tract infection 38 (12.1)

- Rhabdomyolysis 28 (8.9)

- Pressure sore 24 (7.6)

- Pulmonary embolism 3 (1.0)

- Refractory status epilepticus 48 (15.2)

- Super refractory status epilepticus 12 (3.8)

Length of stay, median (days) 4.0 (IQR: 2.0-8.0)

Abbreviations: IQR, interquartile range. + Percent from all of 315 patients.
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Table 4 Factor associated with mortality in status epilepticus

Factors Mortality rate p-value HR

Survive

190 (60.3%)

Death

125 (39.7%)

(95% CI)

Age

- >60 years 57 (50.0%) 57 (50.0%) <0.01 1.96 (1.22-3.13)

Sex

- Female 70 (53.4%) 61 (46.6%) 0.04 1.63 (1.03-2.58)

Etiology

- Cryptogenic 11 (78.6%) 3 (21.4%) Reference 1.00

- Acute symptomatic 106 (51.2%) 101 (48.8%) 0.04 3.50 (0.95-12.82)

- Remote symptomatic 73 (77.7%) 21 (22.3%) 0.94 1.05 (0.27-4.13)

Duration of seizure

- < 5 min 71 (80.7%) 17 (19.3%) Reference 1.00

- 5-30 min 117 (56.0%) 92 (44.0%) <0.01 3.28 (1.81-5.96)

- > 30 min 2 (11.1%) 16 (88.9%) <0.01 33.41 (7.00-159.37)

Refractory condition

- No refractory condition 184 (72.2%) 71 (27.8%) Reference 1.00

- Refractory SE 4 (8.3%) 44 (91.7%) <0.01 25.26 (8.78-72.64)

- Super refractory SE 2 (16.7%) 10 (83.3%) <0.01 8.17 (1.76-37.97)

Develop complications 76 (39.6%) 116 (60.4%) <0.01 19.16 (9.16-40.08)

Abbreviations: HR, hazard ratio, CI, confidence interval, SE, status epilepticus.

Discussion

SE is one of the most common neurologic 

emergencies and has high risk of mortality and 

morbidity. From the previous literatures, the mortality 

related to SE in different study population had high 

variability because of differences in methodology, 

study design, population, level of hospital, 

medication, medical facilities, follow-up period and 

especially the definition of SE (seizure duration of 

5 or 30 minutes).21 The pool mortality rate in adult 

studies were 15.9% (range from 12.7-19.2%) for 

adult who present with SE.9 In previous study 

mortality rate in 12.1% in Singapore, 14.8% in 

Honduras, 15.9% in China, 19.8% in Brazil, 24.8% 

in Senegal, and 29% in India.21,22 The patient 

demographics and etiologies of SE had influence 

on treatment outcome. There were previous three 

studies in university hospitals in Thailand which 

reported the mortality rate of 35%, 26.7, and 25% 

(Table 5).23-25 In this study, total short-term mortality 

rate was 39.7% which was a little higher than that 

from the previous. Our study was conducted in large 

tertiary care hospital that was not university hospital. 

It might be explained that our hospital is the large 

tertiary-care center which many difficult and 

complicated cases were referred for the specialized 

care. In addition, it might also be caused by the 

congestion of patients in our hospital, very low 

doctor rate per one patient, the referral delay from 

community hospital that prolongs the duration from 

the onset to the cessation of SE.
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Table 5 The mortality rate and etiologies of status epilepticus in Thailand

Tiamkao (2010) Phabphal (2013) Kulkantrakorn (2014) This study 

(2020)

Region in Thailand Northeast South Central Northeast

Number of cases 40 180 60 315

Mortality rate (%) 35 26.7 25 39.7

Common etiologies

Acute symptomatic (%)

- CNS infection 22.5 39.6 3.3 10.2

- Acute stroke 12.5 6.1 1.7 15.6

- Alcohol related 15 1.6 10 6.3

- Metabolic or HT encephalopathy 7.5 8.3 11.8 14

- HIE 2.5 6.1 3.3 5.7

Remote symptomatic (%) 7.5 15 40 27.6

Low AEDs/ AEDs withdrawal (%) 25 5.6 23.3 11.4

Abbreviations: CNS, central nervous system, HT, hypertensive, HIE, hypoxic ischemic encephalopathy, AEDs, antiepileptic 

drugs.

The results of previous study shows that 

advanced age, longer duration of SE, coma at 

presentation, female sex, hypoxic-ischemic brain 

injury, higher rate of comorbidit ies, acute 

symptomatic etiology and refractory SE were 

predictors or risk factors of high mortality.2,17-20 

Concordance with the previous studies, the 

researchers found that the related factors 

associated with short term mortality in SE were age 

of over 60 years, female, duration of seizure, acute 

symptomatic seizure, causes of SE, number of 

antiepileptic drugs used, complications, and 

refractoriness of SE. Advanced age patients had 

higher mortality than younger due to their 

comorbidities. Duration of seizure and number of 

ant iepi leptic drugs used represented the 

refractoriness of SE that was directly associated 

with high mortality. 

According to the etiologies, acute symptomatic 

seizure had higher mortality rate (48.8%) than 

remote symptomatic (22.3%) and cryptogenic 

seizure (21.4%) which were corresponded with the 

previous study. Mortality rates in acute symptomatic 

SE range from 27 to 34%16,17,19,22, however those 

were lower than our finding (48.8%). Causes of 

acute symptomatic seizure that associated with 

mortality were acute intracerebral hemorrhage, 

central nervous system infection, hypoxic ischemic 

encephalopathy, acute ischemic stroke, and septic 

encephalopathy. There finding could be explained 

by the etiologies of acute symptomatic seizure were 

severe and high mortality conditions such as large 

hematoma with extending to cortical area or acute 

large middle cerebral artery infarction or cortical 

infarction. In the same way, hypoxic ischemic 

encephalopathy and septic encephalopathy related 

to seizure usually happened from post cardiac 

arrest and severe sepsis or septic shock. In remote 

symptomatic seizure, previous ischemic stroke and 

previous central nervous system infection might had 

many comorbidities and functional dependency 

such as bed bound status. 
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The complications from SE which had clearly 

significant effect to the outcome were aspiration 

pneumonia, shock/ hypotension, renal failure, 

hospital-acquired pneumonia, and rhabdomyolysis. 

In this study, the complications were reported in 

61.0% of the patients which was higher incidence 

than that in the previous studies. The medical 

complications can be related to longer duration of 

seizure. Thus, the more aggressive and prompt 

treatment might be the most effective methods to 

prevent the development of complications. 

In this study, the incidence of refractory or 

super-refractory SE was 19.0% and the mortality 

rate was 90.0%. The previous reports had incidence 

of refractory SE between 9 to 38%, and mortality 

rate in that group was generally higher than that in 

non-refractory condition (16 to 100%).19 The 

incidence (19.0%) and mortality rate (90.0%) of 

refractory or super-refractory SE in our subjects 

were similar to those in other studies. 

There were some limitations in this study. This 

study was retrospective design which limited data 

interpretation in certain aspects. The data were 

retrieved from the medical record which were 

difficult to collect some in-dept information. There 

was a selective bias because almost all severe 

cases were referred to our hospital and many of 

mild cases were treated in community hospital. For 

the further study, the pitfalls of SE treatment, 

antiepileptic drugs details, and the mean time from 

onset to treatment should be collected and 

analyzed.

Conclusion

This retrospective descriptive study was 

conducted in Maharat Nakhon Ratchasima Hospital, 

Thailand. The Mortality rate of status epilepticus was 

39.7%. The mortality-related factors were elderly, 

female, duration of seizure, acute symptomatic 

etiology, patient who developed complications and 

refractoriness of seizure. The development of better 

system of care and clinical practice guideline for 

reducing the mortality of status epilepticus patients 

in Maharat Nakhon Ratchasima Hospital is necessity

References
1. Chin RFM, Neville BGR, Scott RC. A systematic review 

of the epidemiology of status epilepticus. Eur J Neurol 

2004;11:800.

2. Hauser WA. Status epilepticus: epidemiological 

considerations. Neurology 1990;40:9-13.

3. Sridharan R, Radhakrishnan K, Ashok PP, Mousa ME. 

Epidemiological and clinical study of epilepsy in 

Benghazi, Libya. Epilepsia 1986;27:60-5.

4. Mani KS, Rangan G, Srinivas HV, Srindharan VS, 

Subbakrishna DK. Epilepsy control with phenobarbital 

or phenytoin in rural south India: The Yelandur study. 

Lancet 2001;357:1316-20.

5. Barry E, Hauser WA. Status epilepticus: The interaction 

of epilepsy and acute brain disease. Neurology 1993; 

43:1473-8.

6. Hesdorffer DC, Logroscino G, Cascino G, Annegers JF, 

Hauser WA. Incidence of status epilepticus in Rochester, 

Minnesota, 1965-1984. Neurology 1998;50:735-41.

7. DeLorenzo RJ, Hauser WA, Towne AR, Boggs JG, 

Pellock JM, Penberthy L, et al. A prospective, population-

based epidemiologic study of status epilepticus in 

Richmond, Virginia. Neurology 1996;46:1029-35.

8. Coeytaux A, Jallon P, Galobardes B, Morabia A. 

Incidence of status epilepticus in French-speaking 

Switzerland: EPISTAR. Neurology 2000;55:693-7

9. Neligan A, Noyce AJ, Gosavi TD, Shorvon SD, Köhler S, 

Walker MC. Change in mortality of generalized convulsive 

status epilepticus in high-income countries over time: 

a systematic review and meta-analysis. JAMA Neurol; 

https://doi.org/10.1001/jamaneurol.2019.1268. 

10. Mbodj I, Ndiaye M, Sene F, Salif Sow P, Sow HD, Diagana 

M, et al. Treatment of status epilepticus in the context of 

a developing country. Neurophysiol Clin 2000;30:165-9.

11. Lowenstein DH, Bleck T, Macdonald RL. It’s time to revise 

the definition of status epilepticus. Epilepsia 1999;40:120-2. 



33Vol.36 • NO.4 • 2020

12. Brophy GM, Bell R, Claassen J, Alldredge B, Bleck TP, 

Glauser T, et al. Guidelines for the evaluation and 

management of status epilepticus. Neurocrit Care 

2012;17:3-23.

13. Chen JWY, Wasterlain CG. Status epilepticus: 

Pathophysiology and management in adults. Lancet 

Neurol 2006;5:246-56.

14. Treiman DM, Meyers PD, Walton NY, Collins JF, Colling 

C, Rowan AJ, et al. A comparison of four treatments for 

generalized convulsive status epilepticus. Veterans 

Affairs Status Epilepticus Cooperative Study Group. N Engl 

J Med 1998;339:792-8.

15. Wilson, JTL, Hareendran A, Grant M, Baird T, Schulz 

UGR, Muir KW, Bone I. Improving the assessment of 

outcomes in stroke: Use of a structured interview to 

assign grades on the modified Rankin Scale. Stroke 

2002;33:2243-6.

16. Logroscino G, Hesdorffer DC, Cascino GD, Annegers 

JF, Bagiella E, Hauser WA. Long-term mortality after a 

first episode of status epilepticus. Neurology 2002;58: 

537-41.

17. Logroscino G, Hesdorffer DC, Cascino G, Hauser WA, 

Coeytaux A, Galobardes B, et al. Mortality after a first 

episode of status epilepticus in the United States and 

Europe. Epilepsia 2005;38:1344-9.

18. Hocker SE, Britton JW, Mandrekar JN, Wijdicks EFM, 

Rabinstein AA. Predictors of Outcome in Refractory 

Status Epilepticus. JAMA Neurol 2012;70:72-7.

19. Claassen J, Lokin JK, Fitzsimmons BFM, Mendelsohn 

FA, Mayer SA. Predictors of functional disability and 

mortality after status epilepticus. Neurology 2002;58: 

139-42. 

20. Rustic AJ, Sokic D V., Trajkovic G, Jankovic S, Vojvodic 

NM, Bascarevic V, et al. Long-term survival in patients 

with status epilepticus: A tertiary referral center study. 

Epilepsia 2010;51:57-61. 

21. Neligan A, Shorvon SD. Frequency and prognosis of 

convulsive status epilepticus of different causes: 

A systematic review. Arch Neurol 2010;67:931-40.

22. Garzon E, Fernandes RMf, Sakamoto AC. Analysis of 

clinical characteristics and risk factors for mortality in 

human status epilepticus. Seizure 2003;12:337-45.

23. Tiamkao S, Suko P, Mayurasakorn N. Outcome of status 

epilepticus in Srinagarind Hospital. J Med Assoc Thai 

2010;93:420-3.

24. Phabphal K, Geater A, Limapichart K, Sathirapanya P, 

Setthawatcharawanich S. Adult tonic-clonic convulsive 

status epilepticus over the last 11 years in a resource-

poor country: a tertiary referral centre study from 

southern Thailand. Epileptic Disord 2013;15:255-61. 

25. Kulkantrakorn K, Moonman W. Treatment outcome of 

status epilepticus in Thammasat University Hospital, 

Thailand. Neurol Asia 2014;19:257-62. 


