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Dear Editor,
Super-refractory status epilepticus (SRSE) is defined as
the persistence or recurrence of seizures 24 h or more
after the initiation of general anesthesia for the manage-
ment of refractory status epilepticus (SE) [1]. The few
epidemiological studies of SRSE produced divergent
results, perhaps in part because of their retrospective
design, differences in patient recruitment, and variability
in the definition of SRSE [2-5]. Moreover, little informa-
tion exists about predictors of progression to SRSE [2,
5]. Here, our objective was to describe the epidemiology
and outcomes of SRSE and to identify early predictors
of SRSE in critically ill adults. Our local ethics commit-
tee (Comité de Protection des Personnes of Paris—Ile de
France XI) approved the study (#13004) and waived the
requirement for informed consent, in compliance with
French legislation on retrospective observational studies.
Adults with convulsive SE admitted to our teaching
hospital-affiliated ICU were identified retrospectively by
searching the hospital database for code G41 indicating
SE in the International Classification of Diseases (10th
Revision). In order not to bias analysis because of the
implementation of therapeutic hypothermia in patients
included in the HYBERNATUS trial, we restricted the
inclusion period between 2005 and 2011 [6]. One-year
outcomes were determined using the Glasgow outcome
scale (GOS) score by a structured phone interview and/
or neurologist visit and charts. To identify associations
between patient characteristics and progression to SRSE,
we built a multivariate logistic regression model.
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Figure 1 is the study flow chart. Tables ESM1 and
ESM2 report the main patient characteristics, treatment
modalities, and investigations to identify the cause of
SE in the 160 patients included in the study. Nineteen
(40%) patients progressed to SRSE and received various
combinations of propofol (n = 15, 78.9%), midazolam
(n = 14, 73.7%), and thiopental (n = 11; 57.9%), con-
comitantly with a median of 3 [3—4] antiepileptic drugs.
Adjuvant anticonvulsant therapy was required in four
patients (continuous intravenous magnesium, # = 1; cor-
ticosteroids, n = 1; and therapeutic hypothermia, n = 2).
As shown in ESM3, the main complications associated
with SRSE were ICU-acquired neuromyopathy, deep
vein thrombosis, catheter-related infection, urinary tract
infection, ventilator-associated pneumonia, and iatro-
genic injuries (e.g., cardiac arrest, drug rash with eosino-
philia, and systemic symptoms syndrome). Median ICU
and hospital lengths of stay were 20 days (IQR 16-33)
and 32 days (IQR 21-47), respectively. One-year out-
comes were as follows: 8 (42%) patients had died, 1 (5%)
was in a persistent vegetative state, 3 (16%) had severe
disabilities, 4 (21%) had minimal disabilities, and 3 (16%)
had a good recovery. Of the 11 survivors, 9 (81.8%) had
persistent epilepsy and 8 (72.7%) persistent mental or
physical impairments. By multivariate analysis, CNS
infection as the cause of SE was the only identified inde-
pendent predictor of SRSE (odds ratio 5.42; 95% confi-
dence interval 1.25-21.5; P = 0.02) (ESM4).

To conclude, progression to SRSE occurred in a sub-
stantial proportion of ICU patients with convulsive SE
and was associated with higher frequencies of ICU com-
plications and of adverse outcomes in the short and long
terms. CNS infection as the etiology of SE was the only
identified predictor of progression to SRSE. These results
need further evaluation in a large multicenter prospective


http://orcid.org/0000-0003-4782-6734
http://crossmark.crossref.org/dialog/?doi=10.1007/s00134-017-4837-6&domain=pdf

1533

253 patients with status epilepticus admitted to the ICU over a 6-year study period

93 patients excluded
- 42 had non-convulsive status epilepticus
— - 51 had postanoxic status epilepticus

160 patients included in the study

'

Presentation at medical team arrival

Patient characteristics i Management
e
| Age (years) 58 (45-69) |1 Number of treatment lines needed to control SE 2(1-3) !
i Intermittent SE (as opposed to continuous) 63 (39.4%) 1|1 Need for mechanical ventilation (MV) 132 (82.5%) !
E Glasgow Coma Scale 7(3-11) 1|1 Time from SE onset to MV (min) 95 (45-195) !
' Glycemia (mmol/L) 7.4 (5.9-10.5) 1| Reasonfor MV * '
1 Temperature (°C) 37.4(36.7-38.8) i|: coma 115 (72.3%) !
! Respiratory distress 46 (28.8%) 1|1 respiratory distress 38 (23.9%) |
! Sp02 (%) 98 (95-99) |1 refractory SE 19 (11.9%)
! Respiratory rate (breaths/min) 20 (15-25) 1|1 shock 6 (3.8%) |
! Mean blood pressure (mmHg) 94 (79-110) E E uncontrolled agitation 3(1.9%) |
1Shook e ____19(11.9%) !|: Glasgow Coma Scale atintubation ____________ 437)

v * One patient may had more than one reason for MV

ICU Management of RSE and SRSE

E Refractory SE Super-refractory SE 1

H n=47 (29.4%) n=19 (11.8%) |

1 1

! [

! Propofol 34 (72.3%) 15(78.9%) i

! Total infusion time (hours) 52 (35-88) 77 (58-111) E

! Median infusion rate (mg/kg/hour) 2.8 (1.8-3.6) 3.1(2.3-4.2) !

1 1

' Midazolam 26 (55.3%) 14 (73.7%) |

! Total infusion time (hours) 64 (24-183) 62 (32-163) !

H Median infusion rate (mg/kg/hour) 0.1 (0.08-0.15) 0.11 (0.09-0.17) !

' Thiopental 2 (4.3%) 11(57.9%) !

H Total infusion time (hours) 43 (1-80) 71 (33-97) !

1 Median infusion rate (mg/kg/hour) 4.4 (3.6-4.8) 4.2 (3.5-4.7) H

L 1 ____________________________________ 1

Outcomes

e 1
! All SE Super-refractory SE :
! n=160 (100%) n=19 (11.8%) :
! ICU mortality 29 (18.1%) 8 (42.1%) :
! Hospital mortality 33 (20.6%) 8 (42.1%) :
! Glasgow Outcome Scale (GOS) at 1 year H
i GOS 1(dead) 46 (28.8%) 8 (42.1%) i
! GOS 2 (vegetative state) 2 (1.3%) 1(5.3%) i
! GOS 3 (severe disability) 21 (13.1%) 3 (15.8%) i
! GOS 4 (moderate disability) 31(19.4%) 4(21.1%) i
i GOS 5 (good recovery) 60 (37.5%) 3(15.8%) !

Fig. 1 Patient flow chart, presentation at the scene, management, and 1-year outcomes in 160 patients with convulsive status epilepticus. ICU
intensive care unit, SE status epilepticus, RSE refractory status epilepticus, SRSE super-refractory status epilepticus, MV mechanical ventilation, SpO,
pulse oximetry, GOS Glasgow outcome scale
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