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Critical Care

Long-term outcome in new onset refractory 
status epilepticus: a retrospective study
Federica Stretti1, Stefan Yu Bögli2, Francesca Casagrande1, Amanda Eisele2, Marian Galovic2, 

Emanuela Keller1,3 and Giovanna Brandi1,4* 

Abstract 

Background New onset refractory status epilepticus (NORSE) is a neurologic emergency without an immediately 

identifiable cause. The complicated and long ICU stay of the patients can lead to perceiving a prolongation of thera-

pies as futile. However, a recovery is possible even in severe cases. This retrospective study investigates ICU treat-

ments, short- and long-term outcome and ethical decisions of a case series of patients with NORSE.

Methods Overall, 283 adults were admitted with status epilepticus (SE) to the Neurocritical Care Unit of the Univer-

sity Hospital Zurich, Switzerland, between 01.2010 and 12.2022. Of them, 25 had a NORSE. We collected demographic, 

clinical, therapeutic and outcome data. Descriptive statistics was performed.

Results Most patients were female (68%), previously healthy (Charlson comorbidity index 1 [0–4]) and relatively 

young (54 ± 17 years). 96% presented with super-refractory SE. Despite extensive workup, the majority (68%) of cases 

remained cryptogenic. Most patients had a long and complicated ICU stay. The in-hospital mortality was 36% (n = 9). 

The mortality at last available follow-up was 56% (n = 14) on average 30 months after ICU admission. The cause 

of in-hospital death for 89% (n = 8) of the patients was the withholding/withdrawing of therapies. Medical staff 

except for one patient triggered the decision. The end of life (EOL) decision was taken 29 [12–51] days after the ICU 

admission. Death occurred on day 6 [1–8.5] after the decision was taken. The functional outcome improved over time 

for 13/16 (81%) hospital survivors (median mRS at hospital discharge 4 [3.75–5] vs. median mRS at last available 

follow-up 2 [1.75–3], p < 0.001).

Conclusions Our data suggest that the long-term outcome can still be favorable in NORSE survivors, despite a pro-

longed and complicated ICU stay. Clinicians should be careful in taking EOL decisions to avoid the risk of a self-fulfill-

ing prophecy. Our results encourage clinicians to continue treatment even in initially refractory cases.

Keywords New onset refractory status epilepticus, Status epilepticus, End of life, Outcome, Modified Rankin scale

Background

New onset refractory status epilepticus (NORSE) is a 

neurologic emergency in patients without a previous 

history of epilepsy and without an immediately iden-

tifiable underlying cause [1, 2]. At least 50% of patients 

with NORSE remain cryptogenic despite extensive diag-

nostic workup [3]. Consequently, NORSE presents not 

only diagnostic but also therapeutic challenges as well 

as ethical dilemmas. The severity of NORSE necessitates 

sedation and invasive treatments, which is why patients 

usually need to be admitted to the Intensive Care Unit 

*Correspondence:

Giovanna Brandi

giovanna.brandi@usz.ch
1 Institute of Intensive Care Medicine, University Hospital Zurich, 

Rämistrasse 100, 8091 Zurich, Switzerland
2 Department of Neurology, Clinical Neuroscience Center, University 

Hospital Zurich, Frauenklinikstrasse 26, 8091 Zurich, Switzerland
3 Department of Neurosurgery and Clinical Neuroscience Center, 

University Hospital and University of Zurich, Frauenklinikstrasse 26, 

8091 Zurich, Switzerland
4 University of Zurich, Zurich, Switzerland

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13054-024-04858-7&domain=pdf


Page 2 of 11Stretti et al. Critical Care           (2024) 28:72 

(ICU); the ICU stay is complicated and extremely long, 

ranging from weeks to months [4–7].

The extensive use of resources and the uncertainty of 

outcome can lead the treating physicians to perceive a 

prolongation of therapies as futile. Status epilepticus (SE) 

carries a mortality of more than 15% [8]. NORSE, a sub-

set of SE, is usually also thought to have a poor outcome, 

but data in the literature are scarce. Mortality might 

be lower than in other forms of SE, possibly due to the 

absence of structural brain injury that independently 

affects outcome [3]. Functional outcome, additionally, 

has been even less investigated: In the few available stud-

ies, it has been reported to improve over time and to be 

good in more than 50% of the survivors [3, 6, 9].

NORSE usually affects previously healthy and young 

individuals, and a recovery is possible even in severe and 

prolonged cases. Factors found to affect outcome are age 

[6], duration of SE and etiology [3], but these data remain 

necessarily anecdotal. Due to the rarity of the disease and 

the geographical spread of the cases, there is, to date, no 

controlled prospective large study of NORSE that could 

help to generalize results. Consequently, no validated 

prognostic tools are available that could help physicians 

and families in the difficult decision-making process of 

setting the boundaries between beneficence and non-

maleficence. On the one side, treatment can be continued 

in view of a possible good recovery, as opposed to the 

other side, when the prolongation of maximal treatment 

can be deemed as futile.

To bridge this gap in knowledge, this retrospective 

study investigates patients with NORSE admitted to the 

neurological ICU of a university hospital in Switzerland 

over twelve years. We aimed at addressing ICU intensity 

of treatment, complications and outcome of patients, 

with a particular focus on ethical decisions at the end of 

life (EOL).

Methods

Study population and data collection

We retrospectively screened adults (≥ 18  years old) 

admitted with SE to the Neurocritical Care Unit (NCCU) 

of the University Hospital Zurich, Switzerland, between 

January 2010 and December 2022. We identified patients 

with NORSE according to current consensus definitions 

[1]. Data were retrospectively collected from the medi-

cal records of the included patients. We collected demo-

graphic, clinical, diagnostic, therapeutic and outcome 

parameters from medical records. NORSE etiology was 

defined based on a multimodal diagnostic assessment, 

including a magnetic resonance imaging (MRI). At our 

hospital, the MRI sequences for status epilepticus are dif-

fusion-weighted (DWI), susceptibility-weighted (SWI), 

T1- and T2-weighted, 3D FLAIR and T1 3D eventually 

with contrast medium. Outcome data (modified Rankin 

scale (mRS)) were assessed at discharge, at 12 months 

and at last available follow-up for survivors.

Standard protocol approvals, registrations and patient 

consents

Patients were excluded from the study in case of written 

or documented oral refusal to have their data analyzed 

for research projects. The local ethic committee (Kanton-

ale Ethikkommission Zürich, KEK) approved the study 

(BASEC2020-02880), which was performed in accord-

ance with the ethical standards as laid down in the 2013 

Declaration of Helsinki. This manuscript adheres to the 

applicable STROBE guidelines.

Statistical analysis

Statistical analysis was performed using SPSS version 

26. Descriptive statistics are reported as counts/percent-

ages, mean ± standard deviation, or as median including 

the interquartile range as appropriate. All continuous 

data were tested for normality using Shapiro–Wilk’s test. 

Data not normally distributed were compared using the 

Mann–Whitney test. A p value < 0.05 was considered sig-

nificant. Numerical variables with normal distribution 

were compared using independent sample t test. Ordinal 

Table 1 Demographics and patients’ characteristics (n = 25 

patients)

SE Status epilepticus; mRS modified Rankin scale; STESS Status Epilepticus 

Severity Score; SOFA Sequential Organ Failure Assessment Score; SAPS Simplified 

Acute Physiology Score II; NORSE New onset refractory status epilepticus. 

MRI Magnetic resonance; FDG-PET 18-Fluorodeoxyglucose-positron emission 

tomography; ICU Intensive care unit. Data are present as counts/percentages, 

mean ± standard deviation (SD), or as median including the interquartile range 

(IQR), as appropriate

Age, in years (SD) 54 (17)

Female n (%) 17 (68)

Charlson Comorbidity Index [IQR] 1 [0–4]

mRS at admission to hospital [IQR] 3 [2–5] 

STESS 3 [2–4] 

SOFA 8 [5–9] 

SAPS 48 [36–58]

Super-refractory SE, n (%) 24 (96)

Cause of NORSE identified, n (%) 8 (32)

MRI performed, n (%) 25 (100)

Lumbar puncture performed, n (%) 25 (100)

FDG-PET 13 (52)

Brain biopsy 5 (20)

Reasons for ICU admission

  Seizures, n (%) 13 (52)

  Coma, n (%) 7 (28)

  Confusion/Agitation, n (%) 3 (12)

  Others, n (%) 2 (8)
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variables or numerical variables with not normal distri-

bution were compared using Mann–Whitney-Wilcoxon 

test. Categorical variables were compared with chi-

squared test.

Results

Baseline characteristics and ICU stay/treatment

Of the 283 patients with SE admitted to our ICU between 

January 2010 and December 2022, 25 met the criteria for 

NORSE and were included in the study. These patients 

were relatively young (age 54 ± 17 years), previously 

healthy based on the Charlson Comorbidity Index (1 

[0–4]) and mostly female (68%). The demographics and 

patients’ characteristics are outlined in Tables 1 and 2.

The majority of patients (96%) presented with super-

refractory SE and needed a combination of antiepileptic 

drugs (AED) (median number of AEDs 5 [4-7]) as well 

as sedatives to control the SE. Despite extensive workup 

(100% lumbar puncture, 100%, magnetic resonance imag-

ing), the cause for NORSE could be identified in only 

32% of the patients. Data on diagnostics and imaging 

are shown in Table  3, as well as description of semiol-

ogy of SE, electroencephalogram (EEG) findings, use and 

duration of continuous EEG. Overall, 18 patients (72%) 

received a continuous EEG, all of them for at least 2 days.

The main reason for the ICU admission was seizures 

(52%), followed by coma (28%). Most patients had a long 

and complicated stay in the ICU, requiring invasive venti-

lation (96%), vasopressors (72%) and tracheostomy (60%), 

as shown in Table 4. All patients developed at least one 

complication and a third of them more than one. The 

most frequent complications were infections (72%) and 

respiratory (64%). A summary of the complications is 

shown in Table 4.

Table 2 Detailed demographic data and scores per patient

CCI Charlson comorbidity index; SAPS II, Simplified Acute Physiology Score; mRS at adm,, modified Rankin score at hospital admission; STESS, Status Epilepticus 

Severity Score; SE, status epilepticus

Patient Sex Age (years) CCI SAPS II mRS at adm STESS score SE duration 
(days)

Level of 
consciousness at 
admission

1 F 41 0 31 2 1 49 Confusion

2 F 72 10 58 5 4 20 Coma

3 M 67 4 36 5 4 20 Coma

4 F 46 0 35 2 4 4 Stupor

5 F 59 2 52 3 1 19 Coma

6 F 77 8 74 5 5 15 Coma

7 F 40 0 32 3 2 18 Confusion

8 F 82 9 62 5 6 4 Coma

9 F 72 5 58 2 2 15 Stupor

10 F 55 1 21 5 4 20 Somnolence

11 M 67 10 48 5 0 32 Coma

12 F 53 2 39 2 3 7 Somnolence

13 M 49 0 19 2 3 4 Coma

14 M 66 2 42 2 1 4 Confusion

15 F 32 0 45 5 5 8 Coma

16 M 76 4 70 1 2 9 Coma

17 F 53 0 33 3 5 6 Stupor

18 F 49 0 54 3 2 91 Coma

19 M 74 3 64 0 6 24 Coma

20 F 61 17 50 3 5 6 Stupor

21 F 35 0 36 5 2 13 Stupor

22 F 33 0 48 5 3 14 Somnolence

23 M 41 0 64 5 3 71 Coma

24 F 31 0 63 5 3 12 Coma

25 M 17 0 57 4 3 3 Somnolence
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Outcome and EOL decision

Approximately one-third of the patients died during the 

hospital stay (n = 9, 36%) (Fig. 1). Of them, 5 died during 

SE. The cause of in-hospital death was for most of the 

patients a redirection of care to palliation (withholding/

withdrawing of therapies, 8/9 patients, 89%). One patient 

died because of abdominal compartment syndrome. 

Only 2/9 patients had a written advance care directive 

(AD). In almost all the patients, the decision was trig-

gered by medical staff (89%), and only in one patient by 

the relatives. The EOL decision was taken on day 29 [12–

51] after the ICU admission and death occurred 6 [1–8.5] 

days after the decision was taken. The data regarding out-

come are summarized in Tables 5 and 6.

The functional outcome was assessed at hospital dis-

charge, at 12 months (± 2 months) and up to 11 years 

after ICU admission. The functional outcome of hospi-

tal survivors improved over time (median mRS at hospi-

tal discharge 4 [3.75–5] vs. median mRS at last available 

follow-up 2 [1.75–3], p < 0.001), as shown in Fig.  1 and 

in Table 6. Timing of last available follow-up for hospital 

survivors (n = 16) from admission date was at a median of 

728 days [521–997] (Fig. 2).

Comparisons in-hospital survivors versus in-hospital 

non-survivors

In-hospital survivors (n = 16) and in-hospital non-survi-

vors (n = 9) did not differ in the baseline characteristics 

(sex, age, Charlson comorbidity index), severity scores 

(SAPS II, modified Rankin scale at hospital admission, 

STESS score), as well as duration of SE and ICU length of 

stay (data not shown).

Discussion

NORSE is a rare and relatively new condition, formally 

defined in 2018 [2]. First guidelines for the treatment of 

NORSE have only recently been published [10]. Because 

data on the disease are scarce and there is a lack of 

Table 4 Treatment and complications

AED Antiepileptic drugs; EEG Electroencephalogram; ICU Intensive care unit

Data are present as counts/percentages, mean ± standard deviation (SD), or as 

median including the interquartile range (IQR), as appropriate. CIP/CIM critical 

illness polyneuropathy/ myopathy; VAP ventilator-associated pneumonia; UTI 

urinary tract infection; CRBSI catheter-associated bloodstream infection; ARDS 

acute respiratory distress syndrome; NSTEMI non-ST-elevation myocardial 

infarction

Number of AEDs (median[IQR]) 5 [4–7]

Duration of treatment with anesthetic agents (days, 
median[IQR])

8 [6–18]

Need of invasive mechanical ventilation, n (%) 24 (96)

Duration of invasive mechanical ventilation (days, 
median[IQR])

17 [9–25]

Need of vasopressor support, n (%) 18 (72)

Duration of vasopressor support (days, median[IQR]) 7 [1–16]

Need of tracheostomy, n (%) 15 (60)

ICU complications, n (%) 25 (100)

 Neurological, n (%) 18 (72)

  Delirium 5

  Neurocognitive deficits 13

  Focal deficits 3

  CIP/CIM 9

 Infections, n (%) 18 (72)

  VAP 13

  UTI 8

  CRBSI 2

 Respiratory, n (%) 16 (64)

  Aspiration pneumonia 6

  ARDS 2

  Atelectasis 3

  Others 6

 Metabolic, n (%) 14 (56)

 Gastrointestinal, n (%) 10 (40)

 Cardiac, n (%) 9 (36)

  Arrhythmia 8

  NSTEMI 1

Length of stay on ICU (days, median[IQR]) 21 [18–31]

Length of stay in hospital (days, median[IQR]) 39 [26–55]

Fig. 1 Alluvial plot on functional outcome of hospital survivors 

(n = 16) at hospital discharge (on the left side) and at the last available 

follow-up (on the right side). The functional outcome of hospital 

survivors improved over time (median mRS at hospital discharge 

4 [3.75–5] vs. median mRS at last available follow-up 2 [1.75–3], 

p < 0.001). mRS Modified Rankin scale. Data are presented as median 

including the interquartile range (IQR)
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standardized protocols [11, 12], its diagnosis and man-

agement are mostly based on expert opinions.

We conducted this study to describe ICU intensity of 

treatment, complications, short- and long-term outcome 

of a cohort of patients with NORSE, with particular focus 

on ethical decisions at the EOL. In the study population, 

patients had a long ICU and hospital stay, needing inva-

sive treatments and developing many complications. The 

in-hospital mortality was high, reaching 36%. On the one 

hand, this percentage is comparable with the scarce data 

from the literature in which it ranges from 22 to 42% [3, 4, 

6, 9]. On the other hand, a decision to limit life-sustaining 

therapies (LST) was taken more often than in few previ-

ous studies [3, 6, 9]. We can think of two explanations for 

this. Firstly, the other studies did not specifically address 

this issue, so the prevalence could be underreported. 

Secondly, this study was performed in a university hos-

pital in Switzerland, where the culture regarding patients’ 

autonomy and medical decision is peculiar. The legal 

framework bases therapies on patients’ will: After mul-

tidisciplinary discussion and involving the patients’ fam-

ily, LSTs are deemed potentially inappropriate or futile. 

The decision to limit LSTs is then based on the assump-

tion that they would result in an undesired outcome, not 

respecting the patients’ will. Futility cannot be objectively 

defined and is highly dependent on an individual’s values. 

Due to the neurological impairment, patients are incapa-

ble of giving informed consent and discussing prognosis 

and therapeutic options. As far as we can presume from 

the few available written ADs or from the conversations 

with surrogate decision makers (SDMs), most individuals 

perceived severe disability as an undesirable outcome and 

life-sustaining therapies therefore as futile. In these cases, 

the therapy was redirected and the patient subsequently 

died. Family, where present, was always involved, so it is 

safe to assume that the EOL decisions were informed and 

based on presumed patient’s wishes.

The additional challenge in the NORSE patient popu-

lation, compared to other diseases, is the lack of reliable 

data on long-term functional outcome and of validated 

prognostic tools, as is the case, as an example, for trau-

matic brain injury [13]. The risk of self-fulfilling prophecy 

is high. Although many patients at discharge from hos-

pital had an unfavorable functional status as expressed 

by the mRS, the functional outcome of the survivors 

improved consistently over time and it was favorable in 

the majority of them at the last available follow-up.

The decision to limit therapies was taken relatively 

late (median 29 days after ICU admission). For NORSE 

patients, a longer period of observation and treatment 

might be necessary: Firstly, many investigations/exams 

are needed and the turnover time of these usually takes 

many days (e.g. genetic testing, autoimmune testing). 

Secondly, no validated prognostic tools exist as for 

other diseases, which makes the prognostication harder 

and mandates even more an interprofessional shared 

decision making to avoid the risk of a self-fulfilling 

prophecy.

Because the median long-term outcome was favora-

ble in the majority of NORSE patients (62.5% with mRS 

0-2) and comparable to previous NORSE cohorts with 

lower mortality rates, our results may encourage clini-

cians to continue treatment even in initially refractory 

cases.

Table 5 Outcome and end of life process

EOL End of life; mRS modified Rankin scale; ICU intensive care unit. Data are present as counts/percentages, or as median including the interquartile range (IQR), as 

appropriate

In hospital death, n (%) 9 (36)

Death at last available follow-up, n (%) 14 (56)

Limitation of treatment in deceased patients (data available for 12/14 pts), n (%) 10 (77)

Presence of written advance directives in deceased patients, (data available for 12/14 pts), n (%) 3 (25)

Trigger of EOL decision, data for patients who died in hospital n = 9

  Medical staff, n (%) 8 (89)

  Relatives, n (%) 1

Time of EOL decision from ICU admission, days (n = 10) 29 [12–51]

Time from EOL decision to death, days, (n = 10) 6 [1–8.5]

mRS at hospital discharge (n = 25, median and range) 5 [4-6] 

mRS at hospital discharge for survivors (n = 16) 4 [3.75–5]

mRS at 12 months for survivors (data available for 14/16 patients) 2 [1.25–2.75]

mRS at last available follow-up for survivors (n = 16; median and range) 2 [1.75–3]

Favorable mRS (0–2) at last available follow-up for hospital survivors (n = 16) n (%) 10 (62.5)

Timing of last available follow-up for hospital survivors (n = 16) from admission date (days, median and IQR) 728 [521–997]
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Limitations

Our conclusions are limited by the study’s retrospec-

tive nature and by the fact that it is a single-center study 

and consequently not representative of the country as a 

whole. Furthermore, outcome was retrospectively extrap-

olated from the medical documentation and two patients 

were missing to follow-up.

Conclusions

Due to the rarity and recentness of NORSE, data about 

diagnosis, treatment and outcome for this disease are 

scarce. Until reliable prognostic scores are available, deci-

sions to limit treatment for these young and previously 

healthy patients should be taken very carefully. Our data 

suggest that a favorable long-term outcome is still possi-

ble, despite complicated and long hospital stays.

Table 6 Functional outcome at different time points

Functional outcome. NORSE New onset refractory status epilepticus; ICU-LOS Length of stay at the intensive care unit; mRS modified Rankin scale; ICA Internal carotid 

artery; CDJ Creutzfeldt-Jakob disease; n.a Not available. MOF Multiorgan failure; WLST Withdrawal of life-sustaining treatment; ICU-LOS Length of stay at the intensive 

care unit

Pat. ID Cause of NORSE ICU-LOS (days) mRS at 
hospital 
admission

mRS at 
hospital 
discharge

Reason of death mRS at 
12 months

Last 
available 
mRS

Days after ICU 
admission of the 
last available mRS

1 Cryptogenic 49 2 6 Abdominal com-
partment syndrome 
with MOF

x x x

2 CASPR-2-antibody 
encephalitis

15 5 6 WLST x x x

3 Recurrent deficit 
perfusion due to ICA 
stenosis

21 5 4 2 2 327

4 Cryptogenic 25 2 4 1 1 1872

5 Cryptogenic 32 3 5 1 1 740

6 Cryptogenic 41 5 6 WLST x x x

7 Cryptogenic 26 3 3 2 2 4166

8 Cryptogenic 10 5 5 5 6 743

9 Cryptogenic 28 2 4 2 2 456

10 Cryptogenic 34 5 5 n.a 3 130

11 CJD 19 5 6 WLST x x x

12 Herpes encephalitis 7 2 6 WLST x x x

13 Tick-borne encepha-
litis

2 2 2 1 0 1693

14 Herpes encephalitis 20 2 4 3 3 658

15 Cryptogenic 9 5 6 WLST x x x

16 Cryptogenic 20 1 6 WLST x x x

17 Herpes encephalitis 20 3 3 1 1 1272

18 Cryptogenic 86 3 5 4 3 905

19 Cryptogenic 27 0 6 WLST x x x

20 Cryptogenic 3 3 5 x 6 17

21 Cryptogenic 18 5 4 2 2 716

22 Anti-GABAA recep-
tor encephalitis

21 5 3 2 2 791

23 Cryptogenic 88 5 4 4 6 531

24 Cryptogenic 191 5 6 WLST x x x

25 Cryptogenic 23 4 4 2 2 550
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Abbreviations
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