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Stage 1:
First 30
minutes

!

Stage 2:
30-120
minutes

|

Stage 3:
>120
minutes

|

After 24
hours

Stage 1 - Early Status Epilepticus
Treat with benzodiazepines - for instance IV lorazepam, buccal
midazolam, IV or rectal diaze

Stage 2 - Established Status Epilepticus
Treat with IV antiepileptic drugs — for instance, phenytoin,
phenobarbital or valproate

Stage 3 - Refractory Status Epilepticus

Treat with general anaesthesia — for instance, propofol, midazolam,
or thiopental/pentobarbital

Super-refractory Status EpilepticusjStatus epilepticus which has

continued or recurred despite therapy with general anaesthesia for
24 hours or more
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Stage 1:
First 30
minutes

!

Stage 2:
30-120
minutes

|

Stage 3:
>120
minutes

!

After 24
hours

Stage 1 - Early Status Epilepticus
Treat with benzodiazepines - for instance IV lorazepam, buccal
midazolam, IV or rectal diaze

Stage 2 - Established Status Epilepticus
Treat with IV antiepileptic drugs — for instance, phenytoin,

phenobarbital or valproate

Stage 3 - Refractory Status Epilepticus
reat with general anaesthesia}- for instance, propofol, midazolam,
or thiopental/pentobarbita

Super-refractory Status Epilepticus: Status epilepticus which has
continued or recurred despite therapy with general anaesthesia for
24 hours or more
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untreated hypothermia

baseline
after end of electrical stimulation
before induction of cooling

39.3°C 39.4°C

60 min post-treatment

38.7°C 26.9°C

120 min post-treatment

38.0°C 20.1°C
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Guidelines for the Evaluation and Management of Status
Epilepticus
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* HYBERNATUS trial

Hypothermia for Brain Enhancement Recovery by
Neurotective and Anticonvulsivant Action after
Convulsive Status Epilepticus trialdDig



criteria

I8RELLE  ICUICAR LB EEDES
« SEIE (FICUDEE H Il
P EEDESE

553 G ERRAE, BRNE & [CRSRUMRE TROF
FEN B3

« FENESIFfEI AN D A B
« NTFHKEEN SN TS
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Outcome and assessment

*Primary outcome
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Outcome and assessment
- Secondary outcome
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Result



803 adult ICU patients with chnical serzure(s) assessed for ehgibality

533 excluded
409 did not meet ehmbility criterae
106 fewer than two chnical serzures
Or serzure duration <5 min
68 recovered before mchision
45 did not require mechanical ventiation
63 seen =8 h afterserzure
15 needed emergent surgery
54 postanoxic status epilepticus
49 dymg or treatment-hmitation decision
7 bactenalmenmgitis
2 pregnant
13 pseudo-statusepilepticus
23 nextofkm declned to participate
11 physicians forgot to enroll
11 enrolled previoushy
66 otherreasons (under gunardianship. not covered by
statutory healthcare msurance, or enrolled m another

study)
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Result
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270 enrolled and allocated atrandom

.

2 withdrew consent

N

138 assigned to hypothermia

130 assigned to control group (standard care only)

N

\”

135 receved the mtervention
2 dud notreceve the mtervention. by
decision of the physician
1 failed to reach the target temperature

130 recerved standard care only

W

134 attended the 90-day follow-up visit
4 lost to follow-up (mncomect or disconnected
phone number, no response to mailed letter)

126 attended the 90-day follow-up vistt
4 lost to follow-up (mcorrect or disconnected
phone number. no response to mailed letter)

W

W

138 mcluded m the mtent-to-treatanalysis

130 mcluded m the mtent-to-treat analysss

W

134 mcluded m the per-protocol analysis
3 did notrecerve the mtervention treatment
1 enrolled twice

129 mcluded m the per-protocol analysis
1 enrolled twice




Characteristics
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Table 1. Baseline Characteristics.*

Characteristic Hypothermia (N=138)  Contral [N=130)
Demographic characteristics
Age— yr
Median 57 57
Interquartile range 4457 41-T1
Age»65yr— no. %) 40 (29 4333)
Male sex— no. [%) 95 (5] 78 (60)
Medical history
History of epilepsy — no,/total no. (%) 717138 (31) 58/129 (48)
Use of long-term antiepileptic therapy — no. jtotal no. (%) 55/71 (77) 45/50 [78)
Characteristics of the status epilepticus at randomization
Out-of-hospital onset — no. (%) a0 (65) 53 (54)
Bystander-witnessed onset — nio. (%) 120 (87) 113 (&7
Seizure type — no. (%)
Primary or secondary generalized seizures 124 (90 110 (&3]
Partial maotor seizures 14 {10y 20 (15)
Tonic-clonic motor manifestations — no.ftotal no. (%) 1097135 (81) 105/130 (81
Continuous seizures — no. (%) &3 (48] 72 (35)
Focal neurclogic signs at the scene— no. (%) 47 (34) 40 (31)
Time from seizure onset to initiation of antiepileptic drug — min
Median 40 40
Interquartie range 7-&5 10-71
Refractory status epilepticus — no. (%) 22 15 (27)




Characteristics

Glasgow Coma Scale score
Median ! !
Interquartie range 31 3]
Core temperature —'CY

. EEETS NO—)LY B ETICEE2H)

DRSS Median : 0 0
. BEMCEENATY FNO—JLSNBET Interquartiie range 64-317 1-317
580 Firstine antiepileptic drug — no. (%) 138 (100) 130 (100}

« SDDITRC25%DEBENE DR UEE, Benzodiazepine alone 115 83 108 (83

+ RYDEECE LT F THII6 685 Phenobarbital, fosphenytoin, phenytoin, valproate sodium, o levetiracetam 64 It

Midazolam, propofol, or thiopental 16 (12) o

Second-ine antiepileptic drug — no. (%) 84 (61) 11 (55)

Etiologic category of status epilepticus — no. %)|

Acute symptomatic % (71) 85 (65)

Remote symptomatic 6 4) 8{6)

Progressive symptomatic 4(3) 5 [4)

Unknown 0(2) 3 (25)




R

Stroke 11(8) 16(12)
Alcohol related 26(19) 20(15)
Antiepileptic drug withdrawal 24(10) 20(15)
Metabolic disorder 19(14) 11(8)
Cancer-related 4(3) 5(4)
Central nervous system infection 10(7) 2(2)
Drug oisoning 24(17) 10(8)
Traumatic brain injury 25(18) 18(14)

Other 18(13) 28(22)
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Figure 1. Body Temperature during the Intervention Period.




Primary outcome

Table 2. Primary and Secondary Outcomes.*

Hypothermia Control
Outcome (N=138) (N=130)
Primary outcome: GOS score of 5 at day 90 67 (49) 56 (43)

—no. (%)

J0HEBDGOSSDEISICHEERRU

Odds Ratio P
(95% Cl)y Value

1.22 (0.75-1.99)  0.43




Hypothermia
group

Control
group

90-day Glasgow Outcome

M0 2l 4

Scale

s

Percent of patients

Primary endpoint — GOS as a quantitative variable Hypothermia Control
Eroup | Egroup
GOS 1 at day 90 — no. (%) 18/138 (13.0) 20/130 (15.4)
GOS 2 at day 90 — no. (%) 1/138 (0.7) 2/130 (1.5)
GOS 3 at day 90 — no. (%) 29/138 (21.0) 35/130 (26.9)

GOS 4 at day 90 — no. (%)

23/138 (16.7)

17/130 (13.1)

GOS 5 at day 90 — no. (%)

67/138 (48.6)

56/130 (43.1)

0.23




Secondary outcome

Hypothermia

Outcome (N=138)
Length of ICU stay — days
Median 8
Interquartile range 5-14

Length of hospital stay — days

Median 21

Interquartile range 10-38
Death in ICU — no. (%) 13 (9)
Death in hospital, including in ICU — no. (%) 17 (12)
Death between randomization and 90 days after 18 (13)

discharge — no. (%)

Control
(N=130)

3-16

19

10-40
15 (12)
20 (15)
20 (15)

Odds Ratio
(95% CI)

0.83 (0.38-1.82)
0.81 (0.40-1.64)
0.86 (0.43-1.72)

ICU RAFETR, J0HETR(IMmEFR(CEERD DTz,

Value

0.44

0.89

0.64
0.55
0.67




Survival Probability

1.0

0.8

0.6

0.4

0.2

0.0

130

138

...........................

Logrank test, P=0.57

— Control
---- Hypothermia
Patients
at risk
123 118 11 11 109 109 108 105 84 Control
130 127 123 122 120 118 118 116 103 Hypothermia
[ T T T T T T I T T |
10 20 30 40 50 60 70 80 90 100

Follow-up (Days)



Secondary outcome

Hypothermia
Outcome (N=138)

Secondary outcomes

Total seizure duration — min

Median 75
Interquartile range 37-180
Progression to EEG-confirmed status epilepticus 15 (11)
— no. (%)§
Refractory status epilepticus from day 1 to day 3
— no. (%)
Refractory status epilepticus on day 19 43 (31)

Super-refractory status epilepticus|| 23 (17)

Control
(N=130)

90
45-255
29 (22)

Odds Ratio
(95% CI)

0.40 (0.20-0.79)

0.68 (0.40-1.15)
0.64 (0.34-1.19)

P
Value

0.26

0.009

0.15
0.16




Secondary outcome

Hypothermia Control Odds Ratio P
Outcome (N=138) (N=130) (95% CI)t Value
Secondary outcomes
Total seizure duration — min
Median 75 90 — 0.26
Interquartile range 37-180 45-255
Progression to EEG-confirmed status epilepticus 0.40 (0.20-0.79)
— no. (%)§
Refractory status epilepticus from day 1 to day 3
— no. (%)
Refractory status epilepticus on day 19 43 (31) 50 (38) 0.68 (0.40-1.15) 0.15
Super-refractory status epilepticus|| 23 (17) 30 (23) 0.64 (0.34-1.19) 0.16

- 2444 AN (EEFERI15A. I> bO—JL29A) DEEGTEEER#H. Odds ratio0.4. pfE0.009




Secondary outcome

Outcome

Functional impairments within 90 days
No. of antiepileptic drugs on day 90%**
Median
Interquartile range

Seizure recurrence within 90 days
— no./total no. (%)

Status epilepticus recurrence within 90 days
— no./total no. (%)

MMSE score on day 9077
Median

Interquartile range

Hypothermia
(N=138)

1
0-1
5/45 (11)

4/44 (9)

26
24-29

Control Odds Ratio P
(N=130) (95% CI)y Value
1 — 0.63

0-1

1/34 (3) — 0.22

1/34 (3) — 0.38
25 — 0.27

21-28

fthdtEh>HV—79 MALBBERERU
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Control Hypothermia Odds Ratio for Primary Outcome P Value for
Subgroup Group Group (95% ClI) Interaction
no. with primary outcome /total no.
All patients 56/130 67/138 I 1.22 (0.75-1.99)
Seizure duration at 0.62
randomization
<60 min 46/99 52/103 L 1.17 (0.68-2.05)
>60 min 10/31 15/35 — 1.58 (0.58—4.41)
Age at randomization 0.02
<65 yr 39/87 57/97 - 1.75 (0.98-3.16)
>65 yr 17/43 10/41 ) 0.49 (0.19-1.25)

| | | |
0.20 033 0.50 0.67 1.00 1.50 2.00 3.00 5.00

| |

Control Group Hypothermia
Better Group Better

Figure 2. Prespecified Subgroup Analyses.
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Subgroup

All patients

Seizure duration at
randomization

<60 min
>60 min
Age at randomization
<65 yr
>65 yr

Control Hypothermia Odds Ratio for Primai,
Group Group (95% Cl)
no. with primary outcome ftotal no.

56/130 67/138 e 1.22 (0.75-1.99)
46/99 52/103 L 1.17 (0.68-2.05)
10/31 1 _— 1.58 (0.58—-4.41
39/87 57/97 ) 1.75 (0.98-3.16)
17/43 10/41 == 0.49 (0.19-1.25)

| |
0.20 033  0.50 0.67

| |
1.00  1.50 2.00 3.00 5.00

Control Group
Better

-

Hypothermia
Group Better

P Value for
Interaction

0.62

0.02

Figure 2. Prespecified Subgroup Analyses.




SHHIE

Hypothermia Control
N=138 N=130
n (%) or Medial (IQR)
Patient with one or more reported AE 117 (895) 100 (77)
Total number of reported AE 273 258
Total number of reported serious AE (§) 32 38
Aspiration pneumonia " o8
ICU-acquired pneumonia (>48 hours) 34 34
Brain death® 1 2
Cardiac arrest’ 1 2
Hypovolemic shock 18 29
Arrhythmia or conduction disturbance$ 9 12
ICU-acquired weakness 6 3
Hemorrhagic shock?® 1 0
Propofol related infusion syndrome (n=261) 1 0

5 Senous adverse events
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