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ABSTRACT – Aims. To evaluate the efficacy and safety of mega-dose phe-
nobarbital (MDPB; enteral or parenteral phenobarbital >10 mg/kg/day) for
treating super-refractory status epilepticus (SRSE; continuous or recurrent
status epilepticus for ≥24 hours after the onset of continuous anaesthetic
treatment) in adult patients.
Methods. Adult patients with SRSE who were treated with MDPB in our
institution from March 2005 to September 2014 were reviewed. We collected
data on basic demographics, clinical features, functional status, anticon-
vulsant treatment, and possible adverse events. SRSE outcome was divided
into six categories: successful therapy, initial failure, breakthrough seizures,
withdrawal seizures, intolerable side effects, and death during treatment.
Results. Ten adult patients with SRSE received MDPB. Median age at seizure
onset was 38 years (range: 18-59), and half were male. All patients had no his-
tory of seizures and had symptoms suggestive of viral encephalitis. Median
duration of status epilepticus was 17.5 days (range: 6-60) and anaesthetics
were used for a median of 14.0 days (range: 2-54) before MDPB. Successful
control of SRSE was achieved in half of the patients, however, only one of
ten patients was able to fully recover at discharge. Median duration of the
MDPB was 45.5 days and the maximum serum phenobarbital level reached
a median of 151.5 �g/ml. Patients with successful MDPB therapy had normal
brain imaging (80% vs. 0%; p=0.048) and better functional outcome at dis-
charge and after three months of follow-up. Infection was the most critical
complication, along with cardiorespiratory depression.
Conclusion. MDPB is a therapeutic option for control of SRSE when other
choices are exhausted.

Key words: super-refractory status epilepticus, mega-dose phenobarbital,
management, outcome
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tatus epilepticus (SE) is a life-threatening neurolog-
cal emergency that requires prompt treatment with
ntiepileptic drugs (AEDs). In 30-40% of cases, SE per-
ists despite the use of several anticonvulsants and
equires treatment with general anaesthetics; this is
eferred to as refractory SE (RSE) (Lowenstein and
lldredge, 1998; Brophy et al., 2012). Super-refractory
E (SRSE) is defined as RSE that continues for ≥24 hours
fter the use of general anaesthetic medication, includ-
ng cases in which the SE recurs with reduction or

ithdrawal of anaesthesia (Ferlisi and Shorvon, 2012).
atients with SRSE have high morbidity and mortality
Holtkamp et al., 2005; Cooper et al., 2009).
reatments for SRSE are often based on clinical reports
nd expert opinion. To date, a variety of treatments for
RSE have been proposed: general anaesthetics, AEDs,
ketogenic diet, hypothermia, electroconvulsive ther-
py, and vagal nerve stimulation (Ferlisi and Shorvon,
012). Each treatment for SRSE has its advantages and
isadvantages, but most are not easily accessible and
re accompanied by a high risk of severe adverse
vents (Cooper et al., 2009; Shorvon, 2011a).
henobarbital (PB) is cited in a number of guidelines
or treatment of SE in adults (10-20 mg/kg) and in chil-
ren (10-15 mg/kg) (Shorvon, 2011b; Brodie and Kwan,
012). Often, a higher dose of PB is necessary to control
efractory SE. We used the term “mega-dose pheno-
arbital” (MDPB) to define enteral or parenteral PB
10 mg/kg without reference to a maximum level or
ose (Crawford et al., 1988). MDPB has often been
sed to control RSE in paediatric (Crawford et al., 1988;
ilmshurst et al., 2010) and adult patients (ADILTS,

999; Wang et al., 2011; Tiamkao et al., 2013). However,
nly a few case reports have described MDPB treat-
ent in adult patients with SRSE (Mirski et al., 1995;

ausell et al., 2011). The aim of this study was to eval-
ate efficacy and safety of MDPB for treating SRSE in
dult patients. In this study, very-high-dose phenobar-
ital is referred to as MDPB.

aterials and methods

tudy population

he primary question was whether MDPB could con-
rol SRSE in adult patients. After this study was
pproved by the Institutional Review Board of Seoul
pileptic Disord, Vol. 17, No. 4, December 2015

ational University Hospital, we screened for patients
n this hospital with a serum level >60 �g/ml of PB by
eviewing laboratory data from March 2005 to Septem-
er 2014, to find possible cases of MDPB therapy. We
eviewed the medical records of the patients to iden-
ify those who received MDPB for SRSE. SRSE was
efined as continuous or recurrent SE for ≥24 hours
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Mega-dose phenobarbital for SRSE

fter the onset of continuous anaesthetic treatment
i.e. high-dose benzodiazepines, barbiturates, propo-
ol, or ketamine) (Shorvon and Ferlisi, 2011).

linical data

e conducted a comprehensive review of medical
ecords and all possible clinical data for patients who

et the criteria. Collected data included basic demo-
raphics, history of seizures, SRSE aetiology, seizure
ype, duration, and severity using the Status Epilep-
icus Severity Score (STESS) (Rossetti et al., 2008). The
lasgow Coma Scale (GCS) and modified Rankin Scale

mRS) were scored to evaluate the level of conscious-
ess and functional status on admission and at MDPB

nitiation. Neuroimaging (MRI, or if not possible, com-
uted tomography) and EEG data obtained during
ospitalisation (including data obtained from studies
erformed at admission and at MDPB initiation) were
eviewed.
onvulsive seizure was defined as seizure with any

ocal or generalized motor activity witnessed by medi-
al staff; non-convulsive seizures were defined as EEG
eizures (rhythmic discharges with evolution in fre-
uency, location, or morphology; simple PLEDS were
ot included) without any motor activity (Cooper
t al., 2009). The duration of SE and use of AEDs
nd anaesthetic agents before MDPB were reviewed.
DPB treatment duration, maximum 24-hour cumula-

ive dose, maximum serum PB level, and complications
hat may be related to MDPB were also recorded.

linical outcomes

he outcome of SRSE was divided into six categories, as
escribed previously (Ferlisi and Shorvon, 2012): suc-
essful therapy, initial failure, breakthrough seizures,
ithdrawal seizures, intolerable side effects, and death
uring treatment. SE control was defined when ictal
ctivity ceased on EEG for >48 hours with or with-
ut consciousness (Pugin et al., 2014). Recurrence of
E during MDPB therapy was defined as breakthrough
eizures, and SE recurrence during or within 48 hours
fter tapering of MDPB was defined as withdrawal
eizures (Ferlisi and Shorvon, 2012; Pugin et al., 2014).
dditional outcome measures included length of stay

n hospital and ICU, number of AEDs, and GCS and
RS score at discharge. Additional follow-up infor-
ation recorded GCS and mRS score, and seizure
445

requency at three months after discharge.

tatistical analysis

ata are expressed as the median, range, and SD for
ontinuous variables, and as counts (percentages) for
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ategorical variables. We compared the demographic
nd clinical data of patients who achieved success-
ul therapy with MDPB with those of patients who
ailed MDPB treatment. Continuous data were com-
ared using a Mann-Whitney U test, and a Fischer exact
test was used for categorical data. Significance was set
t p<0.05.

esults

linical features and demographics

e identified 26 patients with a serum level of PB in
xcess of 60 �g/ml. Sixteen patients were excluded
rom analysis: six patients were in RSE without any
se of IV anaesthetics; four patients were not in
tatus epilepticus, but were treated with MDPB for
ecurrent intractable seizures; three patients received
B from another hospital and information regarding

ts dose and duration was not available; and three
ther patients were treated with a usual PB dose, and

he maximum serum level barely reached above 60.
ltimately, 10 adult patients with SRSE who were

reated with MDPB were included in our analysis
figure 1).

edian age at seizure onset was 38 years (range: 18-
9) and 50% were male. The patients were previously
ealthy, and none had seizures or were exposed to
46

EDs. All patients had symptoms or signs suggestive
f viral encephalitis, and eight of ten patients had
on-specific prodrome lasting for 2-15 days before
eizure onset. CSF pleocytosis was seen in six of the
atients with a median white blood cell count of
2 (range: 6-73). All had epileptiform discharges on
EG and half of the patients showed either mesial

26 Patients in SNUH with a
serum phenobarbital level >60 µg/ ml

6 had Refractory SE

4 treated with Mega-dose
phenobarbital for recurrent
intractable seizures

3 Phenobarbital treatment
information not available

3 treated with usual
phenobarbital dose

10 patients with Super-refractory SE
received Mega-dose phenobarbital

igure 1. Study profile.
NUH: Seoul National University Hospital; SE: status epilepticus.
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emporal lesion or cortical swelling on MRI. However,
xtensive infectious screening including viral poly-
erase chain reaction and CSF cultures were negative.
etailed demographics and clinical characteristics of

he patients are described in supplementary table 1.
ix patients had both convulsive and non-convulsive
eizures during SRSE, and four other patients pre-
ented only convulsive seizures. Median STESS score
as 3.5 (range: 2-4). Median duration of SE was 17.5 days

range: 6-60) and anaesthetics were used for a median
f 14.0 days (range: 2-54) before MDPB. A median of two

range: 1-3) anaesthetics were used, either as a single
gent or in combination: midazolam (9/10), thiopental
5/10), pentobarbital (2/10), ketamine (2/10), and propo-
ol (1/10). In addition to IV anaesthetic drugs, a median
f four (range: 2-5) AEDs were used in combination: lev-
tiracetam (6/10), phenytoin (6/10), topiramate (6/10),
xcarbazepine (4/10), valproic acid (4/10), PB (4/10),
arbamazepine (2/10), clobazam (2/10), and pregabalin
1/10). Median mRS and GCS scores at admission
ere 5 (range: 4-5) and 3.5 (range: 3-10), respectively

table 1).

DPB treatment

DPB was continued for a median of 45.5 days (range:
1-84). The median maximum cumulative 24-hour dose
f PB was 38.6 mg/kg/day (range: 18-95.7), and the max-

mum measured PB serum level reached a median of
51.5 �g/ml (range: 82.2-353.7). At the time of MDPB
nitiation, EEG showed electrographic seizures in four
atients, generalized periodic discharges in three, and
urst suppression in the other three patients. A median

oading dose of 25 mg/kg (10-40) was administered at
DPB initiation, and was repeated if necessary. MDPB
as initiated after withdrawal of anaesthetics in five
atients, and five others commenced MDPB during
naesthetic coma therapy. Four of the 10 patients had
een taking the usual dose of PB with a median serum

evel of 50.8 �g/ml (20.6-62.7) before MDPB (table 2).
ystemic infection occurred in all of the patients dur-

ng SRSE, including pneumonia (5/10), urinary tract
nfection (4/10), fungal infection (2/10), and line infec-
ion (2/10), either alone or in combination. Three of
he patients had sepsis following a fungal infection
Patients 7 and 10) or bacterial pneumonia (Patient
). All patients were intubated before MDPB during
V anaesthesia, and had a subsequent tracheostomy
or respiratory support. Eight of 10 patients were able
Epileptic Disord, Vol. 17, No. 4, December 2015

o be weaned from a ventilator, with a median PB
evel of 81.3 �g/ml (range: 24.0-124.6). Seven patients
eveloped hypotension that required a median of two

range: 1-2) vasopressor agents (four patients before
DPB). Other complications included ileus (4/10), ele-

ated liver enzymes (3/10), pseudomembranous colitis
1/10), atelectasis (1/10), and rhabdomyolysis (1/10).



Journal Identification = EPD Article Identification = 0778 Date: December 14, 2015 Time: 2:44 pm

Epileptic Disord, Vol. 17, No. 4, December 2015 447

Mega-dose phenobarbital for SRSE

Table 1. Demographics and seizure characteristics of patients.

Patient
1

Patient
2

Patient
3

Patient
4

Patient
5

Patient
6

Patient
7

Patient
8

Patient
9

Patient
10

Age at seizure
onset

23 20 27 38 45 59 39 18 38 57

Sex M M F F F M F M M F

Admission
mRS/GCS

5/3 5/3 4/5 5/4 5/3 5/10 5/3 5/4 4/3 5/4

Type of seizure
(convulsive/
non-convulsive)

Both Both Both Con-
vulsive

Both Con-
vulsive

Con-
vulsive

Con-
vulsive

Both Both

STESS 2 4 3 4 4 3 4 3 3 4

Duration of SE*
(days)

35 6 19 19 16 7 15 60 46 8

Duration of
anaesthetics*
(days)

31 5 16 5 14 4 14 54 36 2

No. of
anaesthetics*

2 1 2 2 2 1 3 2 2 2

No. of AEDs* 4 5 3 3 2 4 4 4 4 4

Abbreviations: M: Male; F: Female; STESS: Status Epilepticus Severity Score; mRS: modified Rankin Scale; GCS: Glasgow Coma Scale;
SE: status epilepticus; AED: antiepileptic drug; MDPB: megadose phenobarbital; *before MDPB.

Table 2. Mega-dose phenobarbital treatment.

Patient
1

Patient
2

Patient
3

Patient
4

Patient
5

Patient
6

Patient
7

Patient
8

Patient
9

Patient
10

Total length of
MDPB (days)

14 45 24 19 84 11 46 60 59 53

Maximum 24-hr
cumulative dose
(mg/kg/day)

29.5 60.2 30 18 30 95.7 73.1 36.8 40.4 88.2

Maximum serum
level (�g/ml)

82.2 174 111 >80, exact
level not
checked

116.9 314.6 195.8 115.8 151.5 353.7

Number of AEDs
during MDPB

5 5 2 3 3 4 3 2 6 5

Number of
vasopressors
used

2 0 2 1 2 1 2 0 0 2

Abbreviations: MDPB: megadose phenobarbital; AED: antiepileptic drug.
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utcome of MDPB treatment

uccessful therapy was achieved for five of the ten
atients with MDPB, one died during treatment, two
ad withdrawal seizures, and the other two had ini-

ial MDPB failure. SE was initially controlled in eight
atients after a median of 24.5 days (range: 6-41)
se of MDPB, five of whom achieved successful out-
ome (the clinical course of one patient [Patient 2] is
escribed in supplementary figure 1A). MDPB ther-
py was eventually unsuccessful for three patients.
ne died of septic shock during MDPB (Patient 7;

upplementary figure 1B), and two others had with-
rawal seizures during PB tapering; PB was tapered
ff too rapidly in one patient after achieving seizure
ontrol (Patient 6; supplementary figure 1C) and sepsis
eveloped during PB tapering and triggered SE recur-
ence in another patient (Patient 7). In the remaining
wo patients, MDPB initially failed to control SRSE and
ther treatments were required including hypother-
ia and immunotherapy (Patients 9 and 10; Patient 9

s described in supplementary figure 1D). Five of the
atients who commenced MDPB during anaesthetic
oma therapy were able to be weaned off anaesthetics
fter a median of four days (range: 2-12) after MDPB.
he median ICU and hospital length of stay was 50 days
range: 18-292) and 86 days (range: 54-384), respectively.
he median number of AEDs prescribed at discharge
as four (range: 3-7), and six of seven living patients
ere on a median of 5 mg/kg/day (range: 2-23) PB

t discharge. On discharge, median mRS and GCS
cores were 5 (range: 1-6) and 4.5 (range: 3-15), respec-
ively. More than half of the patients with successful

DPB treatment had a GCS score ≥10. Three patients
ied during hospitalization because of multiorgan fail-
re following sepsis; one died of septic shock during
DPB maintenance, one month after initial SE control,

nd the other two patients developed fungal sepsis
ubsequent to MDPB treatment.
t three months after discharge, five of the seven liv-

ng patients were available for follow-up. Four of the
atients with successful MDPB therapy had intermit-

ent partial seizures once or twice a week. One patient
ho initially had unsuccessful MDPB was still unre-

ponsive with two complex partial seizures per day.
edian mRS and GCS scores of the patients were 4

range: 2-5) and 15 (range: 5-15), respectively (table 3).
etailed information regarding MDPB treatment and
utcome is described in supplementary table 2.
48

atients with successful MDPB therapy had normal
rain imaging (80% vs. 0%, p=0.048), and had a better

evel of consciousness and functional status at dis-
harge (median GCS: 10 vs. 3, p=0.005; median mRS:
vs. 6, p=0.022) and after three months of follow-up

median GCS: 15 vs. 3, p=0.015; median mRS: 3 vs. 6,
=0.032). The MDPB therapy failure group was treated

w
e
t
o
o
d
P

ith a higher cumulative 24-hour dose of PB (median:
0 vs. 73.1, p=0.028) and tended to have a higher maxi-
um serum PB level (median: 114.0 vs. 195.8, p=0.086).

uccessful MDPB therapy was not associated with
ge (p=0.295), SE severity (p=0.817), or duration of SE
p=0.917) (table 4).

iscussion

e report 10 adult patients with SRSE who were treated
ith MDPB (PB dose >10 mg/kg/day). SRSE was initially

ontrolled in eight patients within a median of 24.5 days
fter initiating MDPB, and five of them achieved suc-
essful therapy with MDPB. MDPB may therefore be

therapeutic option to control SRSE, when other
hoices are exhausted.
ryptogenic new-onset refractory status epilepticus

NORSE) describes a group of previously healthy
dults who present with refractory prolonged SE with-
ut known aetiology (Gall et al., 2013; Wilder-Smith
t al., 2005), as in our patients. Patients with NORSE
ave prodromal symptoms before SE and often are sus-
ected to have viral encephalitis (Bausell et al., 2011).
ccumulating evidence supports that autoimmune
etiology may be the underlying cause of NORSE,
nd immunotherapy may bring about better outcome
Gall et al., 2013). However, only three of our patients
ere screened for neuronal autoantibodies, and

mmunotherapy was attempted in four with no clear
enefit. More extensive immunological studies may
ave revealed underlying aetiologies in our patients.
high dose of PB is necessary to control severe SRSE.

rolonged SE induces synaptic GABAA-receptor traf-
cking and reduces the density of functional GABA
eceptors in synapses (Naylor et al., 2005; Goodkin et
l., 2007). GABA receptor modification results in phar-
acoresistance to barbiturates and the usual dose of

B will be less effective in SRSE. Higher doses of PB
ould be beneficial in SRSE because PB has no anti-
onvulsant ceiling effect.
he effect of a high dose of PB to control RSE
as been reported. The first large study was a ret-
ospective review of 48 children with RSE treated
ith very-high-dose phenobarbital (Crawford et al.,

988), with all except one achieving successful ther-
py with a maximum dose of 120 mg/kg/day and a
erum level of 344 �g/ml. MDPB at a maximum dose
f 80-140 mg/kg/day was used to treat adult patients
ith RSE in several case series (ADILTS, 1999; Tiamkao
Epileptic Disord, Vol. 17, No. 4, December 2015

t al., 2013), and SE was controlled in 50-70% of
he patients with significant mortality (17%-50%). To
ur knowledge, only a small number of case reports
f MDPB treatment in SRSE have been reported to
ate. Three children with SRSE received 80 mg/kg/day
B for several months and all achieved SE control
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Table 4. Characteristics of patients with successful mega-dose phenobarbital therapy.

Total Successful MDPB therapy
(n=5)

MDPB failure
(n=5)

p value

Age at seizure onset (years) 38 (18-59) 27 (20-45) 39 (18-59) 0.295

Male sex (%) 5 (50.0) 3 (60.0) 2 (40.0) 1

GCS at admission 3.5 (3-10) 3.0 (3-5) 4 (3-10) 0.572

mRS at admission 5 (1-6) 5 (4-5) 5 (4-5) 1

STESS 3.5 (2-4) 4.0 (2-4) 3.0 (3-4) 0.817

Imaging abnormality 6 (60.0) 1 (20.0) 5 (100.0) 0.048

Duration of SE before MDPB (days) 17.5 (6-60) 19.0 (6-35) 15.0 (7-60) 0.917

Maximum 24-hr cumulative PB dose
(mg/kg/day)

38.6 (18-95.7) 30 (18.0-60.2) 73.1 (36.8-95.7) 0.028

Maximum serum PB level (�g/ml) 151.5 (82.2-353.7) 114.0 (82.2-174.0) 195.8 (115.8-353.7) 0.086

Total length of MDPB (days) 45.5 (11-84) 24 (14-84) 53.0 (11-60) 0.465

ICU length of stay (days) 50 (18-292) 33.0 (24-90) 54.0 (18-292) 0.754

Length of hospitalization (days) 86 (54-384) 99 (68-384) 62.0 (54-292) 0.310

GCS at discharge 4.5 (3-15) 10 (6-15) 3 (3-3) 0.005

mRS at discharge 5 (1-6) 4 (1-5) 6 (5-6) 0.022

15
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GCS at 3 months 8 (3-15), n=8

mRS at 3 months 5 (1-6), n=8

bbreviations: SE: status epilepticus; MDPB: megadose phenobar
tatus Epilepticus Severity Score; ICU: intensive care unit.

Lee et al., 2006). Two cases of adult patients with SRSE
reated with a maximum of 1,400-3,000 mg MDPB (max-
mum serum level: 151.5-290 �g/ml) along with anaes-
hetics have also been reported (Mirski et al., 1995,
ausell et al., 2011). Although accompanied by many
omplications, including septic shock and cardiorespi-
atory depression, the patients were able to overcome
RSE after several months of treatment. Details of the
tudies are summarized in supplementary table 3.
n our study, the dose of PB was increased up to
6.1 mg/kg/day to control SRSE with a maximum serum
evel reaching 353.7 �g/ml, which is comparable to
ther reports. Because PB shows a higher therapeu-

ic index as an anticonvulsant relative to barbiturate
naesthetics (pentobarbital or thiopental) (Mirski et
50

l., 1995), MDPB may have some benefit over general
naesthetics in controlling SRSE. In five of our patients,
DPB initially controlled SRSE after replacing gen-

ral anaesthetics that failed to resolve SE. Successful
reatment of SRSE with MDPB was associated with nor-

al neuroimaging findings, which is consistent with a

t
m
a
s
m
b

(11-15), n=4 3 (3-5), n=4 0.015

-5), n=4 6 (5-6), n=4 0.032

; mRS: modified Rankin Scale; GCS: Glasgow Coma Scale; STESS:

revious report (Osorio and Reed, 1989). Aggressive
reatment with MDPB could be used especially for
hose with normal brain imaging. Those with unsuc-
essful MDPB treatment received a higher dose of PB
nd had a higher serum PB level. The PB dose and
erum level escalated because SRSE continued despite

DPB treatment and so a higher dose was adminis-
ered to control the SE.
RSE is known to be associated with poor functional
utcome. (Shorvon, 2011a). Of note, despite control
f SRSE by MDPB, only one patient was able to fully
ecover and return home at discharge. Others had
equelae after SRSE and required rehabilitation or had
o be transferred to a nursing home or other hospital.
owever, those with successful SRSE control had bet-
Epileptic Disord, Vol. 17, No. 4, December 2015

er functional outcome at three months, with a median
RS of 3. Good functional outcome can occur even

fter SRSE, and therefore premature withdrawal of care
hould be avoided (Shorvon, 2011a). Aggressive treat-
ent including MDPB can be used to control SRSE for

etter long-term functional outcome.
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he high rate of complications following MDPB has
lways been a drawback of its clinical use. Its side
ffects include haemodynamic instability, immuno-
uppression, and reduced gastrointestinal motility,
hich can limit the dose and the duration of MDPB
se (Robakis and Hirsch, 2006). Previous studies have

ocused on the respiratory and circulatory depression
ffect of PB (Crawford et al., 1988; ADILTS, 1999; Lee
t al., 2006). All patients in our study required assisted
entilation, and seven patients required a median
umber of two vasopressors to control low blood
ressure. However, these complications were well
anaged and reversed during ICU care. Respiratory

epression of PB is tolerable for a relatively short
ime and patients can maintain self-respiration at a
igh level of PB (Mirski et al., 1995). In our series,
atients were able to regain spontaneous breathing
ven at a serum level >60 �g/ml of phenobarbital,
nd some patients were able to maintain stable blood
ressure without any vasopressors even with a PB
ose of over 27 mg/kg/day and a serum level exceeding
50 �g/ml.
nfection was the most critical complication during

DPB treatment. PB is known to increase the risk
f immunosuppression by inhibiting phagocytosis by

eukocytes and lymphocyte activation (Neuwelt et al.,
982; Humar et al., 2004). All of the patients in our study
ad an in-hospital infection, and three died of sepsis
uring MDPB. Mortality was 30% in our series, which

s comparable to previous reports regarding SRSE
Holtkamp et al., 2005; Cooper et al., 2009). However,
t is important to note that all mortality in the current
tudy was the result of sepsis. During MDPB therapy,
lose observation for signs of infection is essential,
ith prompt and aggressive treatment as required.

nterpretation of this study should be made in light
f its limitations. Although so far the largest case
eries of SRSE in patients treated with MDPB, our
tudy included only 10 patients with SRSE. It was also
retrospective single-centre study, which might have

esulted in selection bias. Indeed, all patients included
n this study had cryptogenic new-onset RSE, which is
ften associated with poor outcome (Shorvon, 2011a).
ecause MDPB was used without reference to a prede-

ermined maximum level or dose, the dosage schedule
aried among the patients. Moreover, because the
se of other AEDs and other interventions includ-

ng immunotherapy was not controlled, we cannot
xclude the possibility that other treatments led to
pileptic Disord, Vol. 17, No. 4, December 2015

ontrol of SE.

onclusion

his study suggests that MDPB therapy can be used as a
reatment option to control SRSE. Half of the patients
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uccessfully overcame SRSE and were able to regain
wareness. Because a high complication rate accom-
anies MDPB, one should be alert to the possible side
ffects and manage them promptly. The selection of
atients who can benefit from aggressive MDPB, such
s patients with normal brain imaging, may be vital in
uccessful SRSE treatment. In conclusion, MDPB can
e a useful therapeutic option to control SRSE when
ther choices are exhausted. �
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ummary didactic slides and supplementary tables and figures
re available on the www.epilepticdisorders.com website.
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(1) What is the definition of super-refractory status epilepticus?

(2) Patients with prolonged status epilepticus are often resistant to usual doses of barbiturates. What is the
underlying mechanism for the pharmacoresistence?

Rossetti AO, Logroscino G, Milligan TA, Michaelides C,
Ruffieux C, Bromfield EB. Status Epilepticus Severity Score
(STESS): a tool to orient early treatment strategy. J Neurol
2008; 255: 1561-6.

Shorvon S. Super-refractory status epilepticus: an approach
to therapy in this difficult clinical situation. Epilepsia
2011a; 52(8): 53-6.

Shorvon S. The treatment of status epilepticus. Curr Opin
Neurol 2011b; 24: 165-70.

Shorvon S, Ferlisi M. The treatment of super-refractory sta-
tus epilepticus: a critical review of available therapies and a
clinical treatment protocol. Brain 2011; 134: 2802-18.

Tiamkao S, Suttapan K, Pranbul S, Tiamkao S, Sawanyawisuth
K. Adjunctive enteral phenobarbital for adult status epilepti-
cus: a brief report. Neuropsychiatr Dis Treat 2013; 9: 1829-34.

Wang L, Qi X, Gao R. Prolonged treatment with high-dose
phenobarbital in patients suffering from acute encephalitis
with refractory, repetitive partial seizures. Scientific Research
and Essays 2011; 6: 4259-63.

Wilder-Smith EP, Lim EC, Teoh HL, et al. The NORSE (new-
onset refractory status epilepticus) syndrome: defining a
disease entity. Ann Acad Med Singapore 2005; 34: 417-20.

Wilmshurst JM, van der Walt JS, Ackermann S, Karlsson MO,
Blockman M. Rescue therapy with high-dose oral phenobar-
bitone loading for refractory status epilepticus. J Paediatr
Child Health 2010; 46: 17-22.
52

(3) What was the most critical complication following
underlying mechanism?

Note: Reading the manuscript provides an answer to all q
website, www.epilepticdisorders.com, under the section
Epileptic Disord, Vol. 17, No. 4, December 2015

mega-dose phenobarbital therapy, and what is the

uestions. Correct answers may be accessed on the
“The EpiCentre”.
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