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Abstract

	 Introduction: New-onset refractory status epi-

lepticus (NORSE) occurs in patients without prior 

epilepsy or relevant neurological conditions, char-

acterized by refractory status epilepticus without a 

clear cause upon initial evaluation. Cryptogenic 

NORSE is diagnosed when no cause is identified 

after extensive evaluation. This study investigates 

prognostic factors and long-term outcomes in cryp-

togenic NORSE patients treated at the Neurological 

Institute of Thailand.

	 Objective: To compare clinical and demo-

graphic variables between patients with favorable 

(mRS < 3) and unfavorable (mRS ≥ 3) outcomes at 

12 months post-onset and identify factors influencing  

treatment efficacy.

	 Material and Method: A retrospective cohort 

study using medical records from June 1, 2016, to 

October 15, 2023. Patients were classified as cryp-

togenic NORSE based on inclusion and exclusion 

criteria. Clinical and demographic variables and 

treatment outcomes were assessed through medical 

records and telephone interviews. Statistical analysis 

was performed using SPSS.

	 Results: Out of 153 patients with status epilep-

ticus, 20 met the criteria for cryptogenic NORSE. 

Nine patients (45%) had favorable outcomes (mRS 

< 3), and 11 (55%) had unfavorable outcomes (mRS 

≥ 3). Lower CSF white blood cell count (unfavorable 

group median 3.0 cells/cu.mm compared to favorable 

group median 8.0 cells/cu.mm, p = 0.023) and 

higher anesthetic drug use (unfavorable group 

median 3.0 compared to favorable group median 

1.0, p = 0.006) were significant predictors of poor 

outcomes. Mortality was 30% (6/20), primarily due 
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 	to infections, with survivors (14/20) experiencing 

epilepsy (100%), memory impairment (71%), and 

psychiatric issues (21%).

	 Conclusion: Cryptogenic NORSE is associated 

with high morbidity and mortality. However,  

approximately 50% of patients may achieve a  

favorable functional outcome. Factors associated 

with poor prognosis include lower CSF white blood 

cell counts and a higher number of anesthetic 

agents used.

	 Keywords: New-onset refractory status epilep-

ticus, Cryptogenic new-onset refractory status  

epilepticus, NORSE, Cryptogenic NORSE predictor, 

Febrile infection-related epilepsy syndrome,  

outcome

Introduction 

	 New-onset refractory status epilepticus (NORSE) 

presents in patients without prior epilepsy or rele-

vant neurological conditions, characterized by  

refractory status epilepticus without a clear struc-

tural, toxic, or metabolic cause. When no cause is 

identified after extensive evaluation, the condition 

is termed cryptogenic NORSE.1 Mortality rates for 

NORSE range from 22-30%1. Most NORSE cases 

are linked to autoimmune diseases, paraneoplastic 

syndromes, or infections, yet 50-60% remain  

unexplained.2 Febrile infection-related epilepsy 

syndrome (FIRES) is a subset of NORSE, defined 

by fever occurring within two weeks before  

refractory status epilepticus (RSE) onset. The  

estimated incidence of NORSE and FIRES is 

1:100,000 to 1:1,000,000.3,4

	 The etiology and mechanisms underlying 

cryptogenic NORSE remain unclear, though evi-

dence suggests brain inflammation, supported by 

elevated cytokine levels, particularly IL-6, in cere-

brospinal fluid.5,6 Treatment lacks standardization, 

relying on immunotherapy with methylprednisolone, 

IVIG, or plasma exchange.7 Additional therapies 

include Rituximab, cyclophos phamide, and  

Tocilizumab.7 Despite aggressive treatment,  

outcomes are often poor.8,9 Mortality rates for 

NORSE and FIRES remain high, with rates of  

12% in children and 16-27% in adults. Survivors  

frequently suffer from epilepsy, cognitive impairment, 

and functional disability.10 In-hospital mortality for 

cryptogenic NORSE reaches 22%, with 67% of 

survivors having mRS ≤ 3 at discharge and 55% 

continuing to experience epilepsy.11

	 Research on prognostic variables and  

long-term outcomes in cryptogenic NORSE is  

limited.11-13 Uncertainty in long-term prognosis com-

plicates patient counseling and treatment planning. 

This study aims to investigate the long-term treat-

ment outcomes (1 year after onset) and identify 

factors affecting treatment outcomes and prognosis 

in cryptogenic NORSE patients treated at the  

Neurological Institute of Thailand.

Objective

	 The primary objective of this study is to com-

pare clinical and demographic variables between 

patients with favorable treatment outcomes (mRS 

< 3 at 12 months post-onset) and those with unfa-

vorable outcomes (mRS ≥ 3). This aims to identify 

factors influencing treatment efficacy and predict 

prognosis in cryptogenic New-Onset Refractory 

Status Epilepticus (NORSE) patients. The second-

ary objective is to collect comprehensive treatment 

outcome data for cryptogenic NORSE patients. 
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Materials and Methods

	 Study design and participant

	 We conducted a retrospective real-world  

observational cohort study using data from  

electronic and paper medical records from the 

Neurological Institute of Thailand database. We 

selected patients treated at the Neurological  

Institute from June 1, 2016, to October 15, 2023, 

who were diagnosed with status epilepticus (G.41). 

Patients were selected based on predefined  

inclusion and exclusion criteria to identify those 

meeting the definition of cryptogenic NORSE. The 

inclusion criteria required patients to have failed 

treatment with two or more antiepileptic drugs, 

demonstrated negative microbiologic studies of 

serum and/or cerebrospinal fluid (CSF) ruling out 

infection, and showed no autoimmune etiology 

based on a negative autoimmune neurologic  

antibody panel, which included anti-NMDAR,  

anti-GABAb, anti-DPPX, anti-LGI1, anti-CASPR2, 

ANNA-1, ANNA-2, ANNA-3, PCA-1, anti-GAD, anti-

CRPM5, and anti-amphiphysin. These antibodies 

were screened using tissue indirect immunofluores-

cence, cell-based assays, or line blot techniques 

as appropriate. Additionally, patients were required 

to have normal metabolic panel results, MRI findings 

showing no structural abnormalities or tumors caus-

ing seizures, and no history of substance abuse or 

chemical exposure, or negative results for toxic 

substances in urine testing. Patients were excluded 

if they had a prior history of epilepsy or central nerv-

ous system diseases, were diagnosed with other 

diseases during follow-up, or had incomplete or 

inaccessible medical records preventing adequate 

data collection. After identifying patients who met 

the criteria for cryptogenic NORSE, baseline  

characteristics and relevant clinical variables were 

recorded. In cases where direct data collection was 

not possible, treatment outcomes were obtained 

through telephone interviews. Patients were then 

divided into two groups: those with favorable  

treatment outcomes (mRS score < 3 at 12 months 

post-onset) and those with unfavorable treatment 

outcomes (mRS score ≥ 3 at 12 months post-onset). 

Statistical analysis was conducted to identify  

predictor outcomes. 

	 Statistical analysis

	 Demographic data and variable outcome, 

continuous variables were presented as the median 

and interquartile range, while categorical variables 

were described as percentages. Differences 

in baseline characteristics between favorable  

treatment outcomes (mRS < 3) and unfavorable 

treatment outcomes (mRS ≥ 3) were analyzed using 

the Mann-Whitney U test for continuous variables 

and Fisher’s Exact test for categorical variables. To 

identify predictor variables, a univariable logistic 

model was employed to examine the individual 

relationship between each variable and Poor  

outcome.

	 All probability values were two-sided, and the 

level of significance was set at p-values < 0.05. 

Statistical analyses were performed using SPSS for 

Windows version 16.0 (SPSS Inc., Chicago, Illinois, 

USA).
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Results

	 Between June 1, 2016, and October 15, 2023, 

a total of 153 patients were diagnosed with status 

epilepticus at the Neurological Institute of Thailand. 

After applying the inclusion and exclusion criteria, 

30 patients met the study requirements for crypto-

genic new-onset refractory status epilepticus  

(cryptogenic NORSE). Due to missing in contacting 

patients or missing critical data, 10 patients were 

excluded, resulting in a final cohort of 20 patients 

included in this analysis. These patients were  

subsequently classified into two groups based on 

treatment outcomes: those with favorable outcomes, 

defined as a modified Rankin Scale (mRS) score of 

less than 3 at 12 months post-onset (n = 9, 45%), 

and those with unfavorable outcomes, defined as 

an mRS score of 3 or greater (n = 11, 55%). Among 

the patients with unfavorable outcomes, 6 (55%) 

died, primarily due to infection-related complica-

tions

	 A flow diagram illustrating the selection pro-

cess is presented in Figure 1.

153 patients diagnosed with status epilepticus 
from June 1, 2016, and October 15, 2023.

20 patients were excluded due to 
     6 patients could not be contacted 

     4 patients had missing data

30 patients diagnosed with met the study 
required.

(Cryptogenic-NORSE patient)

123 patients were excluded due to 
inclusion and exclusion criteria

11 patients were in unfavorable treatment 
outcome (poor outcome)

9 patients were in favorable 
treatment outcome (good outcome)

20 patient data were 
collected.

Figure 1. Flow diagram of Participant recruitment and retention.
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Baseline Characteristics

	 Baseline characteristics are summarized in 

Table 1. Both groups were comparable, with minor, 

non-significant differences. The cohort’s median 

age was 26.5 years (IQR: 20.2-35.5). Males com-

prised 50% of patients, with 95% presenting tonic-

clonic seizures at onset. Fever occurred in 95%, 

rising to 100% in the favorable outcome group vs. 

90.9% in the unfavorable group. Behavioral chang-

es were noted solely in the favorable outcome group 

(11.1%). Most patients (90%) had C-NORSE scores 

of 5-6, with all having a pre-onset mRS of 0. One 

patient had Type 1 Diabetes Mellitus as an underly-

ing autoimmune condition.

Table 1 Baseline characteristics

Characteristics

Total

(n = 20)

Outcome at 12 months

PGood (mRS < 3)

(n = 9)

Poor (mRs ≥ 3)

(n = 11)

Sex (male) (N,%) 10 (50) 6 (66.7) 4 (36.4) 0.370

Age (year; median, IQR) 26.5 (20.2-35.5) 22.0 (19.5-42.5) 32.0 (21.0-34.0) 0.879

Symptom (N,%)

Confusion 4 (20) 1 (11.1) 3 (27.3) 0.591

Fever 19 (95) 9 (100) 10 (90.9) 1

Headache 14 (70) 6 (66.7) 8 (72.7) 1

Upper respiratory tract symptom 4 (20) 1 (11.1) 3 (27.3) 0.591

Behavioral change 1 (5) 1 (11.1) 0.0 0.450

Myalgia 7 (35) 3 (33.3) 4 (36.4) 1

Seizure type at onset (N,%) 1

Tonic-clonic 19 (95) 9 (100) 10 (90.9)

Complex partial 1 (5) 0.0 1 (9.1)

Auto-antibody profile (N,%)

Serum Anti-TPO - - -

Serum P-ANCA - - -

Serum C-ANCA - - -

Serum ANA 2 (25) 1 (25) 1 (25) 1

C-NORSE score 5-6 (N,%) 18 (90) 9 (100) 9 (81.8) 0.479

Underlying autoimmune disease (N,%) 1 (5) 0.0 1 (9.1) 1

mRS score before onset

(median, IQR)

0 0, 0-0 0, 0-0

Time from onset to last follow-up

(month; median, IQR)

47.0 (15.5-79.5) 46.0 (27.0-85.5) 48.0 (12.0-80.0) 0.543

Predictors of Outcome

	 Predictor analysis was conducted to identify 

factors that might influence the outcomes at 12 

months, as shown in Table 2. 
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Table 2 Predictor for poor outcome at 12 months

Factors
Outcome at 12 months

PGood (mRS < 3)

(n = 9)

Poor (mRs ≥ 3)

(n = 11)

General clinical data

Onset to tertiary hospital time

(day; median, IQR)

9.0 (7-10) 12.0 (5-14) 0.303

Seizure type at onset (N,%) 1.000

Tonic-clonic 9 (100) 10 (90.9)

Complex partial 0 1 (9.1)

Duration stays in hospital

(day; median, IQR)

41.0 (24.0-66.5) 34.0 (14-80) 0.970

Duration stays in ICU

(day; median, IQR)

24.0 (18.5-56) 30.0, (14-59) 0.790

STESS score (median, IQR) 4.0 (3.5-4) 4.0, (4-4) 0.744

C-NOSE score (median, IQR) 5.0 (5-6) 5.0 (5-6) 0.701

Duration of last clinical seizure to onset

(day; median, IQR)

29.0 (15-48) 34.0 (16-51) 0.909

Duration of last EEG seizure to onset 

(day; median, IQR)

14.0 (0-32) 18.0 (11-36) 0.515

CSF WBC 

(Cell/cu.mm; median, IQR)

8.0 (3.5-16.5) 3.0 (0.0-5.0) 0.023*

CSF RBC

(Cell/cu.mm; median, IQR)

9.0 (0-206.5) 104.0 (0-177) 0.415

CSF protein

(mg/dL; median, IQR)

23.0 (20-38) 45.0 (36-70) 0.074

CSF IL-6

(pg/ml; median, IQR)

56.0 (35.2-71) 110.5

(39.2-3438)

0.394

Serum IL-6

(pg/ml; median, IQR)

14.9 (8.9-14.9) 22.0 (13.5-27.2) 0.724

EEG seizure (N,%) 6 (66.7) 9 (81.8) 0.617

Generalized 1 (16.7) 1 (11.1)

Unilateralized 2 (33.3) 4 (44.5)

Bilateral independent 3 (50) 2 (22.2)

Multifocal 0.0 2 (22.2)

EEG background at onset (N,%) 9 (100) 11 (100) 0.157

Burst-suppression 1 (11.1) 5 (45.5)

Suppressions 1 (11.1) 0.0

Generalized slow 7 (77.8) 6 (54.5)

MRI finding (N,%) 1.000

Normal 3 (33.3) 3 (27.3)

Abnormal 6 (66.7) 8 (72.7)
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MRI finding (N,%)

Limbic only 1 (16.7) 0.0 0.429

Bilateral limbic 5 (83.3) 4 (50) 0.301

Bilateral neocortical temporal lobe 0.0 1 (12.5) 1.000

Bilateral neocortical temporal lobe & limbic 0.0 2 (25) 0.473

Other lobe 3 (50) 7 (87.5) 0.245

Multifocal 0.0 1 (12.5) 1.000

Treatment

Number of Anti-seizure medication (median, IQR)

Number of types 5.0 (5-6.5) 6.0 (5-7) 0.504

Number of maximum uses simultaneously 5.0 (4.5-5.5) 6.0 (5-7) 0.177

Number of Anesthetics drug

(median, IQR)

Number of types 1.0, 1.0-2.5 3.0, 2.0-4.0 0.023*

Number of maximum uses simultaneously  1.0, 1.0-2.0  3.0, 2.0-3.0 0.006*

Duration of anesthetic use

(day; median, IQR)

9.0 (3.5-24) 10.0 (5-30) 0.594

Time to start first immunotherapy from onset

(day; median, IQR)

8.0 (4.5-11) 9.0 (4-13) 0.939

Immunotherapy (N,%)

IV methylprednisolone 9 (100) 10 (90.9) 1.000

IV Rituximab 0.0 2 (18.2) 0.479

IV Tocilizumab 4 (44.4) 3 (27.3) 0.370

Plasma exchange 7 (77.8) 9 (81.8) 0.625

Cyclophosphamide 1 (11.1) 1 (9.1) 1.000

IVIG 0.0 9.1 0.550

IV Rituximab dose 2 (N,%) 0.0 3 (27.3) 0.218

IV Tocilizumab dose 2 (N,%) 2 (22.2) 3 (27.3) 1.000

Factors
Outcome at 12 months

PGood (mRS < 3)

(n = 9)

Poor (mRs ≥ 3)

(n = 11)

Complication

Nosocomial infection (N,%) 9 (100) 11 (100) -

Serum ammonia level

(micromole/L; median, IQR)

64.5 

(58.2-133.3)

52.0 (36.5-86.5) 0.318

Hypotension need vasopressor (N,%) 4 (44.4) 7 (63.6) 0.653

Renal dysfunction (N,%) 0.0 4 (36.4) 0.094

Liver dysfunction (N,%) 7 (77.8) 5 (45.5) 0.197

Hyponatremia (N,%) 5 (55.6) 7 (63.6) 1.000

Hypernatremia (N,%) 3 (33.3) 6 (54.5) 0.406

Thrombocytopenia (N,%) 1 (11.1) 2 (18.2) 1.000

Intubation and ventilator need (N,%) 9 (100) 11 (100) -

Duration of intubation and ventilator need

(day; median, IQR)

29.0 

(21.5-54)

39.0 (21-60) 0.648
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	 Notably, cerebrospinal fluid (CSF) white blood 

cell count was found to be lower in the unfavorable 

outcome group, with a median of 3.0 cells/cu.mm 

(IQR: 0.0-5.0) compared to 8.0 cells/cu.mm (IQR: 

3.5-16.5) in the favorable group, and this difference 

was statistically significant (p = 0.023). Additionally, 

the number of type anesthetic drugs administered 

was significantly higher in the unfavorable outcome 

group, with a median of 3.0 (IQR: 2.0–4.0) compared 

to a median of 1.0 (IQR: 1.0–2.5) in the favorable 

outcome group (p = 0.023). Furthermore, the 

maximum number of anesthetic drugs used simul-

taneously during treatment was also significantly   

greater in the unfavorable outcome group (median: 

3.0, IQR: 2.0–3.0) compared to the favorable  

outcome group (median: 1.0, IQR: 1.0–2.0), dem-

onstrating a statistically significant difference 

(p = 0.006).

	 Other clinical data or treatment factors and 

complication, including CSF and serum IL-6 level, 

duration of last EEG seizure to onset, time to start 

first immunotherapy from onset, and immunotherapy 

use such as IV Tocilizumab, did not demonstrate 

statistically significant differences between the 

groups.

Outcome of the overall cohort 

	 Table 3 shows treatment outcomes over time. 

At six months post-onset, the cohort’s median mRS 

was 4 (IQR: 3-5.75), indicating moderate to severe 

disability. By 12 months, the median mRS improved 

to 3 (IQR: 2-6). At the latest follow-up (median 47 

months, IQR: 15.5-79.5), the median mRS was 2 

(IQR: 2-6), suggesting a continuous, albeit gradual, 

recovery over time in patients with NORSE.

	 Mortality was high, with six patients (30%) suc-

cumbing to complications. Infections accounted for 

five of the six deaths, while arrhythmia caused one. 

The predominance of infection-related mortality 

aligns with the high rate of nosocomial infections 

during hospitalization.

	 Sequelae were prevalent among survivors,  

with all 14 surviving patients experiencing long-term 

complications. The most common sequelae 

included epilepsy (100%), memory impairment 

(71.4%), and psychiatric or behavioral disturbances 

(21.4%). This highlights the significant and lasting 

neurological burden associated with cryptogenic 

NORSE
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 Table 3 Outcome

Characteristics Total

mRS score at 6 month after onset (median, IQR) 4, 3-5.75

mRS score at 12 month after onset (median, IQR) 3, 2-6

mRS score at last follow-up (median, IQR) 2, 2-6

Time from onset to last follow-up (month; median, IQR) 47, 15.5-79.5

Mortality (case, percentage)

 	 At hospital

 	 After discharge

6, 30%

5, 25%

1, 5%

Cause of dead (case/total)

	  Infection

 	 Arrythmia

5/6

1/6

Sequelae after disease (case/total)

 	 Epilepsy

 	 Memory problem

 	 Psychiatric and behavioral

14/14

10/14

3/14

Discussion

	 This study aimed to evaluate the outcomes of 

patients with cryptogenic NORSE. At 12 months of 

follow-up, 45% of patients achieved a favorable 

functional outcome, while 55% experienced poor 

outcomes. Among those with unfavorable out-

comes, six patients (30%) succumbed, primarily 

due to hospital-acquired infections. Notably, survi-

vors demonstrated continuous functional improve-

ment over time, as indicated by the progressive 

decline in mRS scores from 6 to 12 months and at 

the final follow-up.

	 Two key factors were associated with unfa-

vorable outcomes in this cohort: a low CSF WBC 

count and the use of a higher number of anesthetic 

agents. The greater use of anesthetic agents in the 

unfavorable outcome group likely reflects the 

increased severity of seizures and the challenges 

in achieving seizure control, which correlates with 

poorer neurological outcomes. While brain inflam-

mation is considered a central mechanism in 

NORSE pathogenesis1,5, genetic predisposition has 

also been implicated in some cases10,14. The lower 

CSF WBC count observed in patients with unfavora-

ble outcomes may suggest a non-inflammatory 

mechanism, potentially driven by genetic factors 

contributing to seizure severity. However, genetic 

testing was not performed in this study, limiting 

further exploration of this hypothesis.

	 Interestingly, factors that have been reported 

to influence favorable outcomes in NORSE in previous 

studies include CSF or serum interleukin-6 (IL-6) 

levels, time to first immunotherapy, and the use of 

intravenous tocilizumab3,8,11,15 Contrary to expecta-

tions, the unfavorable outcome group in this study 

exhibited a trend toward higher CSF and serum IL-6 

levels, as well as delayed initiation of immunother-

apy. This observation suggests that elevated IL-6 

levels and delayed treatment may be associated 

with worse outcomes. However, the small sample 

size in this study may have limited the statistical 
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power to detect significant differences. Further re-

search with larger cohorts is warranted to clarify the 

impact of these factors on NORSE outcomes.

	 NORSE remains a condition with high morbidity 

and mortality, as demonstrated by our study’s 30% 

mortality rate, which aligns with prior research11. The 

primary cause of death was infection, likely due to 

the heightened risk associated with prolonged ICU 

and hospital stays, highlighting the critical need for 

strict infection control measures to reduce 

mortality. Among the survivors, all experienced 

long-term sequelae, including epilepsy, memory 

impairment, and psychiatric or behavioral issues. 

Notably, epilepsy was observed in 100% of the 

survivors, who received continuous treatment with 

anti-seizure medications.

	 In addition to the high mortality rate, the mor-

bidity burden in NORSE is substantial, as reflected 

by the median modified Rankin Scale (mRS) score 

of 4 at six months, indicating moderate to severe 

disability. This finding is consistent with the poor 

long-term outcomes reported in earlier studies11. 

However, there is some optimism: functional out-

comes showed a trend of continuous improvement 

over time, with the median mRS improving to 3 at 

12 months and the median mRS 2 at the latest fol-

low-up. This underscores the potential for long-term 

recovery in survivors, albeit with significant residual 

challenges. 

Strengths and Limitations

	 This study benefits from comprehensive data 

collection across a wide range of clinical variables 

and an extended follow-up period, offering valuable 

insights into the long-term prognosis of patients with 

cryptogenic NORSE. As one of the first studies on 

cryptogenic NORSE conducted in Thailand, it pro-

vides novel and region-specific findings that con-

tribute to the existing body of knowledge. Neverthe-

less, certain limitations should be acknowledged. 

The relatively small sample size (n=20) restricts the 

generalizability of the results, underscoring the 

need for larger, multicenter studies to confirm these 

findings. Additionally, the retrospective study design 

may introduce potential biases, such as incomplete 

or missing data. Moreover, reliance on the modified 

Rankin Scale (mRS) as a primary outcome measure 

may not fully capture the breadth of neurological 

and cognitive impairments experienced by survi-

vors, highlighting the need for more comprehensive 

and multidimensional assessment tools in future 

research.

Conclusion 

	 Cryptogenic NORSE is associated with high 

morbidity and mortality. However, approximately 

50% of patients may achieve a favorable functional 

outcome. Factors associated with poor prognosis 

include lower CSF white blood cell counts and a 

higher number of anesthetic agents used.
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