
by the manufacturer for subcutaneous administration.8

It is important to note, however, that it is expected that
subcutaneous home HC would be offered to patients
with AI who are unlikely or unwilling to use i.m. HC, in
an effort to prevent hypotension before they can access
more definitive medical care. Indeed, an emergency
physician should assess all patients who have received a
subcutaneous injection at home to determine the need
for ongoing HC (i.v./i.m.). In situations where an AC is
diagnosed, subcutaneous HC cannot be used because
active shock may be associated with poorer absorp-
tion of HC.

Given the reluctance among patients to administer
home intramuscular injections, together with the recur-
rent experience of prolonged delays in HC administration

in the emergency setting, subcutaneous administration is
preferable to the situation in which there is no HC given
for an incipient AC. Hopefully, the consideration of these
suggestions and an increased use of HC by medical staff
may prevent AC events in patients with known AI and
intercurrent illness.
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General Correspondence

Algorithm for the treatment of status
epilepticus: a New Zealand
perspective

I read with interest Jones and Koios’ personal viewpoint
on status epilepticus (SE), which focuses on early and
established convulsive SE. In an attempt to simplify the
management of SE while delivering the safest possible
care, the authors propose a suitable algorithm for all
health practitioners, regardless of training or experience.1

First described in early writings of Antiquity and sub-
sequently recognised by French physicians as a clinical
entity (état de mal épileptique) since 1824,2 SE is a com-
plex, heterogeneous condition which carries a high
morbidity-mortality depending on the cause, age of

onset, seizure severity, and medical co-morbidities, and

where management remains a major challenge largely

due to lack of evidence. Whilst ongoing trials will hope-

fully advance our status quo in the management of SE, its

incidence, causes, responses to treatment and outcomes

are also being determined in a New Zealand study.3 In

the meantime, a clear therapeutic plan focusing on the

initial stages (where evidence exists) by way of imple-

menting integrated algorithms such as the suggested

one1 is essential, for a prompt and accurate diagnosis will

usually result in a better outcome.
In the new definition of SE, there are four axes consid-

ered with diagnostic and prognostic value: semiology,
aetiology, electroencephalography correlates and age.4
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PROLONGED CONVULSIONS – TREATMENT PLAN

Vascular Access?

Lorazepam 0.1 mg/kg IV OR

Midazolam 0.15 mg/kg IV OR

Diazepam 0.25 mg/kg IV

REPEAT

Lorazepam 0.1 mg/kg IV OR

Midazolam 0.15 mg/kg IV OR

Diazepam 0.25 mg/kg IV

IM  Midazolam 0.2 mg/kg Usual dose 10 mg(Caution: Give5

mg in the elderly or patients weighing less than 50 kg). Repeat

dose once after 10 minutes if necessary. If intravenous, buccal and

intramuscular are not possible: Rectal diazepam:Usual dose 10mg

(caution: give 5 mg in elderly patients or patients weighing less

than 50kg). Repeat dose onceafter 10minutes if necessary . OR

Buccal Midazolam 15mg/3ml Usual dose 10mg. Repeat dose

once after 10minutes if necessary(caution: 5mg in the elderly or

patients less than 50 kg).

NB: Give up to two doses of Benzodiazepines in total

including pre -hospital treatment

If vascular access achieved change to vascular access 

“Yes” pathway

2nd Line Agent
If seizures stop, the recurrence rate is high most patients need an intravenous stage 2 anti epileptic drug to prevent further

seizures :

Phenytoin; 18 mg/kg (range 15-20); maximum rate 50 mg/min . Infuse into large peripheralor central vein with ECG 

and blood pressure monitoring (caution hypotension, bradycardia) .Check concomitant drugs (phenytoin is an enzyme

inducer-its effect on the half-life of affected drugs is not immediate).For patients already on phenytoin, see note on page

2* before administering. OR

Levetiracetam; 30 mg/kg (range 20-70); infuse over 10 minutes; no interactions; good side effectprofile in this

setting but comparativeefficacy remainsto beestablished; renalexcretion OR

Sodium Valproate ; 30 mg/kg (range 15-30); infuse over 5 minutes

Contraindicaied in mitochondrial disease. Avoid in status of unknown cause in young people. Caution : in pregnancyor

acute liver failure, where an alternative is preferable. Check concomitant drugs (valproate is an enzyme inhibitor, with

immediate effect on half-life of affected drugs).

NO

Refractory Status Epilepticus –

Consider inbutation & contact ICU

If still seizing after one 2nd line agent OR ANY 

AIRWAY compromise 

Airway

High Flow O2

Obtain Blood Glucose – Give 75 mL 20% glucose intravenously over 5 min OR Glucagon 1mg IM in no venous access

If patient from outside of the hospital then consider pre -hospital treatment .  More than 2 doses IN TOTAL of 

Benzodiazepines should only be given after discussion with ED . Thiamine100mg IV 

IF AIRWAY COMPROMISE AT ANY TIME– MANAGE AS PER EXISTING GUIDELINES 

NOYES

5 minutes, still fitting

5 minutes, still fitting 10 minutes, still fitting

Figure 1 Convulsive status epilepticus in adults – algorithm extracted from our Hospital Guidelines currently under review.
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A simple, streamlined action plan can help standardise
the treatment of SE in view of the wide variability
shown in its management.5 This is particularly relevant
in regards to the second or third line treatments beyond
the standard Level A intravenous or intramuscular
benzodiazepines and Level B buccal, intranasal midazo-
lam or rectal diazepam,6 with the latter two options
becoming quite useful in the management of SE prone
catastrophic epilepsies by trained care givers.

More controversial is the escalation of treatments in
benzodiazepine refractory SE, where no evidence based
medication exists. Unfortunately, the position taken by
regulatory authorities, financial and practical barriers
render a prospective trial extremely difficult. As a result,
a paradox exists whereby a physician can choose among
phenytoin, valproate and levetirazetam, among other
agents (e.g. fosphenytoin or lacosamide if available)
where benzodiazepines fail to control SE, or increased
midazolam, propofol, phenobarbital or thiopental,
among other agents (e.g. ketamine) for refractory or
super-refractory SE, in an almost complete absence of
evidence, and yet cannot collect information in order to
compare and determine their efficacy.7 This paradox is
currently being addressed by the Established Status
Epilepticus Treatment Trial (ESSETT), particularly look-
ing at benzodiazepine – refractory SE.8

In their algorithm, the authors propose as the first
choice for second line treatment levetirazetam.1 Meta-
bolised through the kidney, this relatively new antiepi-
leptic drug (AED) is not as innocuous as previously
thought, as it is associated with potentially serious neu-
ropsychiatric manifestations, including aggressiveness
and depression.9 A reasonable optional second line
treatment for SE patients, Levetirazetam should ideally
be avoided in those with mental health problems or
renal impairment, not least when considering the
increased likelihood of becoming the patient’s long-
term treatment.

Convulsive SE can frequently be mistaken for non-
epileptic seizures of psychogenic origin or PNES or indeed
pseudoSE, whereby rapid access to an electroencephalog-
raphy, but more importantly training and experience are
often decisive in establishing the differential diagnosis
and management plan. A misdiagnosis of epilepsy can
occur in up to one of every four patients, with PNES,
including those presenting as pseudoSE, accounting for
the largest proportion.10 Furthermore, starting an AED
can often lead to or imply a diagnosis of epilepsy, with
significant clinical (e.g. side-effects, unnecessary

cannulation or intubation), psychosocial (depression,
driving and work restrictions, in addition to the stigma)
as well as economic (expensive procedures, unnecessary
use of resources and increased hospital stay)
consequences.

Taking into account all of the above considerations,

availability and staff familiarity with the different AEDs,

as well as the paramedics’ guidelines on seizures and epi-

lepsy used in our region,11 local guidelines incorporating

an algorithm were developed in this hospital 2 years ago

(Fig. 1), inspired by both the lack of a clear plan of action

in the face of (paradoxically) a pseudoSE case as well as

by the existence of a paediatric hospital pathway which

included a practical hospital algorithm.12 A prospective

and retrospective audit (pre- and post-implementation of

our hospital guidelines) has since been started in the

hope that it may help standardise the treatment of SE by

reducing the variability involving the initial management

stages (both diagnostically and therapeutically with

timely adequate doses of benzodiazepines) locally.
However, having an algorithm is no guarantee that it

will be followed. On the other hand, over-relying on a
protocol, guideline, flow chart or algorithm can result in a
robot-like approach, potentially missing out on the essen-
tial individual needs of such heterogeneous, evidence
base lacking, complex disorder where both training and
experience are essential.

An algorithm can assist clinicians by providing a frame-
work, rather than to replace a clinician’s judgement or to
establish a protocol.6 In complementing Jones and Koios,
my personal viewpoint is that training and experience
(on top of an algorithm) remain the cornerstone in the
management of SE.
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An Australian perspective on the
relationship between young women,
spinning and rhabdomyolysis

We read with interest Kim et al.’s recent article regarding
spin class as an emerging cause of rhabdomyolysis
among young women in South Korea.1 We support their
recommendation regarding a graded exercise pro-
gramme for those new to the sport as we have recently
cared for a patient who did not take such precautions.
A 19-year-old woman of Asian descent presented with

severe bilateral thigh pain and dark urine 5 days after
participating in her first ‘spin’ session. Prior to this she
had been relatively inactive, but was otherwise well with
no significant medical history or regular medications.
Physical examination was unremarkable except for ten-
derness over the quadriceps muscles bilaterally. Initial
investigations revealed a dramatic creatine phosphoki-
nase (CPK) level of 261 177 IU/L on admission and asso-
ciated elevation of liver transaminases (alanine
transaminase 551 U/L and aspartate transaminase 2575
U/L); her CPK peaked at 313 200 IU/L later that day.
CPK levels were monitored daily throughout her

admission, with the peak occurring 5 days after her first
spin class. This fell to 73 872 IU/L after she received 48 h
of intravenous fluids and she was discharged home after
4 days. Her CPK had fallen to 5127 IU/L. Outpatient test-
ing performed 4 days after discharge showed that her
renal function remained normal throughout this time.
Two patients (15%) with ‘spinning-induced rhabdo-

myolysis’ (SIR) in Kim et al.’s article developed acute

kidney injury (AKI).1 This is consistent with the lower

limit of a reported incidence of 15–33% among patients

with rhabdomyolysis, regardless of aetiology.2 Factors

that have been shown to predict AKI include the initial

increase in CPK, myoglobin, potassium and phosphate,

as well as the presence of dehydration and sepsis.3 How-

ever, elevated CPK in isolation has not been found to be

a predictive factor for increased mortality or renal

replacement therapy. McMahon et al.3 suggest that pro-

tective factors against developing AKI include younger

age, female sex and lower serum creatinine at presenta-

tion. Several of these factors, particularly younger age

and female sex, are predominant among the population

who may present with SIR. A combination of these fac-

tors may have allowed our patient to tolerate such a sig-

nificant rise in CPK without developing AKI.
These considerations suggest there may be a role for

shorter hospital admission with subsequent outpatient
monitoring post discharge in SIR patients who do not
have high-risk features. Our patient was advised to
approach any future high-intensity exercise with due
caution.
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