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Abstract

Cardiac arrest is a leading cause of death in developed countries. Although a majority of cardiac
arrest patients die during the acute event, a substantial proportion of cardiac arrest deaths occur in
patients following successful resuscitation and can be attributed to the development of post-
cardiac arrest syndrome. There is growing recognition that integrated post-resuscitation care,
which encompasses targeted temperature management (TTM), early coronary angiography and
comprehensive critical care, can improve patient outcomes. TTM has been shown to improve
survival and neurological outcome in patients who remain comatose especially following out-of-
hospital cardiac arrest due to ventricular arrhythmias. Early coronary angiography and
revascularisation if needed may also be beneficial during the post-resuscitation phase, based on
data from observational studies. In addition, resuscitated patients usually require intensive care,
which includes mechanical ventilator, haemodynamic support and close monitoring of blood
gases, glucose, electrolytes, seizures and other disease-specific intervention. Efforts should be
taken to avoid premature withdrawal of life-supporting treatment, especially in patients treated
with TTM. Given that resources and personnel needed to provide high-quality post-resuscitation
care may not exist at all hospitals, professional societies have recommended regionalisation of
post-resuscitation care in specialised ‘cardiac arrest centres’ as a strategy to improve cardiac arrest
outcomes. Finally, evidence for post-resuscitation care following in-hospital cardiac arrest is
largely extrapolated from studies in patients with out-of-hospital cardiac arrest. Future studies
need to examine the effectiveness of different post-resuscitation strategies, such as TTM, in
patients with in-hospital cardiac arrest.
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INTRODUCTION

Cardiac arrest accounts for nearly 500 000 deaths annually in the USA and Europe.1—3
Survival in patients with out-of-hospital cardiac arrest is <15%,* while survival with in-
hospital cardiac arrest is approximately 22%.% There is a significant risk of neurological
disability among survivors in both groups. Although a majority of deaths due to cardiac
arrest occur during the initial resuscitation, a substantial proportion of cardiac arrest deaths
occur in patients who have been successfully resuscitated (post-resuscitation phase). High
mortality during the post-resuscitation phase can be attributed to the combination of whole-
body ischaemia, reperfusion-mediated damage and the underlying pathological process that
led to cardiac arrest. There is growing recognition that optimal treatment strategies during
the post-resuscitation phase may improve outcomes.5 In this article, we will review
strategies for post-resuscitation care, with a particular focus on targeted temperature
management (TTM), early coronary angiography, avoidance of early prognostication and
regionalisation of cardiac arrest care.

PATHOPHYSIOLOGY OF POST-CARDIAC ARREST SYNDROME

Although cardiac arrest impacts all organ systems, its impact is most profound on the
neurological system as brain tissue is exquisitely sensitive to lack of oxygen. Oxygen stores
in the brain are depleted within 20 s, and glucose and ATP within 5 min of complete
anoxia.8 This leads to a loss of membrane resting potential, influx of calcium and release of
excitatory neurotransmitters, which further exacerbates neuronal injury due to tissue
hypoxia.® With return of spontaneous circulation, a phase of secondary injury due to
formation of oxygen-free radicals ensues causing direct injury to cell membranes and
promoting inflammation.1% Dysfunction of the cerebral autoregulation may also occur,
contributing to persistent cerebral ischaemia.l! Patients with extensive anoxic brain injury
may develop cerebral oedema and risk herniation of the brain with increased intracranial
pressure. Besides neurological injury, myocardial dysfunction may also develop due to
systemic ischaemia, which may manifest as hypotension, low cardiac output, increased
filling pressures and a global decrease in myocardial contractility on echocardiography.12

TARGETED TEMPERATURE MANAGEMENT

TTM is a strategy of intentionally lowering body temperature with the goal of reducing
ischaemia-mediated and reperfusion-mediated neurological injury. Evidence supporting the
benefit of TTM in cardiac arrest patients is summarised below.

In 2012, two landmark trials found a significant benefit of TTM in comatose patients
resuscitated from out-of-hospital cardiac arrest due to ventricular fibrillation (VF).1314
Patients were cooled to a temperature of 32—34°C using external cooling blankets or ice
packs, and hypothermia was maintained for 12-24 h. Rates of neurological function were
improved in both studies, while survival was improved in one study. Based on these
findings, TTM was adopted as a Class | recommendation by the 2005 American Heart
Association (AHA)® and the European Society of Cardiology1® guidelines, especially in
out-of-hospital cardiac arrest due to VF or pulseless ventricular tachycardia (VT). However,
questions remained regarding the optimal target temperature, the timing, method and
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duration of cooling, and whether cooling is beneficial for cardiac arrest due to non-
shockable rhythms or in-hospital cardiac arrest.

Recent studies have examined whether a less intensive temperature target provides the same
clinical benefit as traditional TTM. A large randomised trial compared a target temperature
of 33 vs 36°C in 950 patients with out-of-hospital cardiac arrest across Europe and
Australia. The study found no difference in in-hospital mortality (50% vs 48%, p=0.51) or
survival with favourable neurological outcome at 6 months (46% vs 48%, p=0.78) between
the groups.1” Although the overall risk of adverse events was also similar, hypokalaemia
was less common in the 36°C group (13% vs 19%, p=0.02). It is important to note that the
above findings do not suggest a lack of benefit of TTM since patients in the 36°C group also
received active temperature management. A higher temperature target may be attractive due
to a potentially lower risk of cooling-related adverse effects and avoidance of sedatives and
paralytics. A possible limitation of clinical trials of TTM may be their reliance on crude
measures of neurological function, such as the Cerebral Performance Category (CPC) score.
Although CPC score is easy to use and strongly associated with long-term survival,18 it is
less sensitive than formal, objective functional testing instruments such as the Health
Utilities Index.19

In clinical practice, TTM can be provided using a number of different methods. These can
be classified into surface-cooling methods (eg, use of ice packs around the body) or core-
cooling methods (eg, intravenous catheters that circulate cold saline) or a combination
approach. Once target temperature is achieved, it should be maintained for a period of 12-24
h. Sedatives and paralytic agents are usually necessary to ensure comfort and prevent
shivering. Rewarming should be accomplished slowly at 0.25-0.5°C/h with special care to
avoid hyperthermia. Once normothermia is achieved, sedation and paralytic agents may be
discontinued to monitor recovery.

All of the aforementioned clinical trials used one of the surface-cooling methods. A recent
trial of out-of-hospital cardiac arrest patients compared surface cooling using fans, a
homemade tent and ice packs with the use of an intravascular cooling catheter. Hypothermia
was achieved faster with the use of a cooling catheter compared with surface cooling.
However, there was no statistically significant difference in overall survival (41.9% vs
38.1%, p=0.44) or survival with favourable neurological outcome (36.0% vs 28.4%, p=0.11)
at day 28,20 although a trend for improved favourable neurological survival at 90 days
(34.6% vs 26.0%, p=0.07) was observed in the cooling catheter group.

The best time to initiate TTM has also not been determined. Animal studies have suggested
earlier initiation of cooling is associated with better survival.2l However, this finding was
not borne out in a randomised controlled trial that included 1359 patients with out-of-
hospital cardiac arrest due to both shockable and non-shockable rhythms and found similar
rates of survival to discharge or neurological outcome.22 Moreover, a higher incidence of
hypoxia and pulmonary oedema after cold saline infusion was noted in the prehospital
cooling arm. It remains unclear whether the use of a surface cooling method, as used in the
other hypothermia trials instead of cold saline infusion, would have altered the study's
outcome.
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The effectiveness of TTM in cardiac arrest due to nonshockable rhythms has not been
evaluated in a randomised trial, and most of the data come from observational studies, which
provided conflicting results.23-25 While current guidelines recommend TTM in patients with
non-shockable rhythms, an ongoing study will likely address this question in the future.26

In patients with in-hospital cardiac arrest, the evidence is even less clear. Two small
observational studies, which had significant limitations, did not find TTM to be associated
with improved survival.2’28 There are several reasons why TTM may not provide the same
benefit for in-hospital cardiac arrest. First, the prevalence of VVF and pulseless VT—rhythms
known to benefit from hypothermia—is much lower in patients with in-hospital cardiac.®
This is because cardiac arrest in hospitalised patients occurs commonly in the setting of
acute respiratory failure, pneumonia and sepsis, rather than ischaemic heart disease. Second,
risk of neurological injury may be lower in the in-hospital setting since response times are
short. Third, hospitalised patients are generally sicker and have numerous comorbidities,
which may influence their potential to benefit from hypothermia. Although current
guidelines support the use of TTM for in-hospital cardiac arrest, the benefit remains
uncertain.

EARLY CORONARY ANGIOGRAPHY AND PERCUTANEOUS CARDIOVASCULAR
INTERVENTIONS

Myocardial ischaemia is a potent stimulus for VF and likely accounts for a significant
proportion of cardiac arrest cases, especially in the out-of-hospital setting.2% Although
randomised trials have shown improved outcome with early coronary angiography and
revascularisation in acute myocardial infarction (AMI),3C there are several considerations
regarding application of these findings to the cardiac arrest population. First, cardiac arrest
patients were excluded from randomised trials of early revascularisation in AMI leading to
clinical uncertainty. Second, AMI diagnosis in resuscitated patients can be difficult as 12-
lead ECGs can have a high false-negative rate.3! Third, some physicians may prefer to
withhold invasive procedures such as coronary angiography in cardiac arrest patients when
the potential for neurological recovery may be unclear. Finally, in the current era of public
reporting, interventional cardiologists may be reluctant to offer coronary angiography to
cardiac arrest patients due to their high risk of mortality.32

In the absence of randomised trials, data regarding the benefit of early coronary angiography
in cardiac arrest patients come from observational studies, some of which are summarised in
table 1.33-44 A majority of these studies found early coronary angiography to be associated
with survival to discharge, although the benefit was not consistent.343% Based on this
evidence, the European Association for Percutaneous Cardiovascular Interventions /Stent for
Life groups recently issued a consensus statement regarding interventional management of
resuscitated out-of-hospital cardiac arrest patient.#> The committee recommended that
conscious survivors of out-of-hospital cardiac arrest with suspected AMI should be treated
similar to patients with ST segment elevation myocardial infarction (STEMI) and high-risk
non-ST segment elevation myocardial infarction who do not have cardiac arrest. However,
among comatose patients, the evidence is more limited. The committee recommends
immediate coronary angiography and revascularisation as needed in comatose patients with
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STEMIL. In contrast, a strategy of a short emergency department ‘stop’ is advised in
comatose patients without STEMI to exclude non-coronary causes of cardiac arrest. In the
absence of a non-coronary cause, and particularly in patients who are unstable, the
committee recommends early coronary angiography.

The limitations of the observational studies of early coronary angiography in cardiac arrest
must also be considered, particularly the potential for selection bias. It is likely that early
coronary angiography is selectively offered to patients with good prognosis for neurological
recovery. Most of the observational studies were small, and retrospective in nature, and
therefore limited in their ability to use methods to account for selection bias. There are two
ongoing randomised trials designed to determine whether early coronary angiography
improves outcomes in out-of-hospital cardiac arrest patients without STEMI.4647

For patients with in-hospital cardiac arrest, only a single study examined use of early
coronary angiography in 110 patients successfully resuscitated from VVF and pulseless VT .48
Only 27% patients in that study underwent coronary angiography within one day of cardiac
arrest. Early coronary angiography was associated with increased survival to discharge (OR
3.8, 95% CI 1.35 to 10.90). However, the study was limited due to its small sample size,
lack of information on key confounding variables (eg, neurological status post-arrest) and
potential for selection bias. Additional studies are needed to determine whether early
coronary angiography improves patient outcomes following in-hospital cardiac arrest.

GENERAL SUPPORTIVE MEASURES

In addition to TTM and early coronary angiography, patients resuscitated from a cardiac
arrest are often critically ill and need intensive monitoring and treatment. Given the lack of
randomised controlled trials, supportive care during post-resuscitation phase is largely based
on evidence from strategies for general intensive care. The key elements of the general
supportive care of post-cardiac arrest patients are summarised in table 2. Patients usually
require airway protection, mechanical ventilator support and monitoring to ensure adequate
oxygenation and ventilation.4?°0 Haemodynamic support with fluids, vasopressors,
inotropes or mechanical circulatory support devices may be necessary. Seizures are common
post-arrest and can be very difficult to diagnose due to use of sedatives and paralytic agents
in hypothermia-treated patients without EEG monitoring.>! Careful monitoring of blood
gases, electrolytes, blood glucose, infection and other disease-specific intervention is also
required.>253 |n addition, appropriate testing to identify and treat the underlying cause of
arrest (eg, CT angiography to diagnose pulmonary embolism) should be initiated.

NEUROPROGNOSTICATION

The experience of a cardiac arrest can be overwhelming for patients’ families and their
treating physicians. Accurate assessment of neurological prognosis can be valuable in
communicating expectations, and ensuring that treatment intensity is in line with patient's
preferences or advance directives. However, it is equally important to ensure that
withdrawal of care does not occur prematurely when patients may have a chance of
recovery.
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In 2006, the American Academy of Neurology recommended that absence of pupillary
response, corneal reflex and motor response by day 3 were highly predictive of poor
neurological outcome with a 0% false-positive rate.>* However, these recommendations
were based on studies conducted in an era prior to the routine use of TTM. Given that TTM
can significantly impact normal body function and recovery, use of the above criteria can
lead to premature withdrawal of care. Moreover, sedative and paralytic agents commonly
used during TTM can accumulate due to a reduction in drug clearance making neurological
assessment difficult. Therefore, the AHA and the International Liaison Committee on
Resuscitation strongly recommend that assessment of neurological prognosis should be
delayed for at least 72 h post rewarming.>®

A number of methods to assess neurological prognosis in patients receiving hypothermia
have been studied in the literature.56 These include findings on neurological examination
(absence of pupillary and corneal reflex and motor response at 72 h), somatosensory evoked
potential (absent bilateral cortical N20 response after stimulation of the median nerve at 48—
72 h), EEG (discontinuous suppression burst pattern, status epilepticus), presence of
myoclonus or status epilepticus, biomarkers (rising level of neuron-specific enolase, S100)
and neuroimaging studies.>” However, none of the above modalities have been shown to
predict lack of neurological recovery with absolute certainty. Therefore, a combination of
criteria, rather than any single criterion, should be used in neurological assessment and
prognosis should be delayed whenever uncertainty exists.

For patients with in-hospital cardiac arrest, a previous study developed and validated the
Cardiac Arrest Survival Postresuscitation In-hospital (CASPRI) risk score to predict the
likelihood of favourable neurological survival in successfully resuscitated patients.>8 The
score is comprised of 11 pre-arrest and intra-arrest variables, and ranges from 0 to 50 with
higher scores, indicating a worse probability of favourable neurological survival (figure 1).
Although the CASPRI score can be helpful in communicating prognosis and managing
family expectations, it should not be solely used as a tool to make treatment decisions or
advocate for early withdrawal of care given that the chance of neurological recovery is not
zero at any score.

CARDIAC ARREST CENTRES OF EXCELLENCE

There is growing recognition that integrated post-resuscitation care, which encompasses
provision of TTM, early coronary angiography and comprehensive critical care, is important
for improving outcomes. Moreover, the resources and experience necessary to deliver high-
quality post-resuscitation care may not be available uniformly across all hospitals. Studies
have shown a marked variation in cardiac arrest survival across hospitals after adjusting for
differences in patient characteristics, which highlights the importance of hospital
quality.5%60 Based on such studies, the AHA has advocated for regionalisation of post-
resuscitation care in specialised centres, similar to stroke or STEMI care.6! As a result,
‘cardiac arrest centres’ have developed in several hospitals with a goal of enhancing clinical
care of resuscitated patients. Although centres may differ in structure, common features are
(1) multidisciplinary collaboration (emergency medicine, cardiology, neurology, pulmonary
and critical care), (2) a designated hospital unit for admitting all post-arrest patients, (3) a
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standardised treatment protocol to ensure that care processes are consistent, (4) a dedicated
24x7 cardiac arrest consult team, (5) avoidance of early neuroprognostication and (6)
ongoing data collection to monitor and improve quality of care.52 A ‘centre’ approach
allows institutions to concentrate resources and equipment in dedicated hospital locations
(eg, cardiac intensive care unit), staffed by highly experienced physicians and nurses using
structured treatment protocols to provide high-quality post-resuscitation care. An example of
a structured approach to care is shown in figure 2 that outlines the key elements of post-
resuscitation care discussed in this article.53

The state of Arizona in the USA has moved towards regionalising cardiac arrest care at a
state level. Between 2007 and 2010, a total of 31 hospitals throughout the state were
designated as cardiac arrest centres. The participating emergency medical services agencies
have been directed to transport resuscitated patients to cardiac arrest centres bypassing local
hospitals. A before-and-after comparison of the statewide initiative showed an increase in
provision of hypothermia from 0% to 44% and use of percutaneous cardiovascular
intervention from 11.7% to 30.7%. These changes in care were accompanied by an increase
in survival (8.9% to 14.4%), favourable neurological survival (5.9% to 8.9%) and survival in
patients with witnessed shockable rhythms (21.4% to 39.2%).%4 Future studies need to
determine whether a similar approach would improve outcomes in other geographic regions.

POST-DISCHARGE CARE

Recent studies have showed that post-discharge survival among cardiac arrest survivors is
not as dismal as previously assumed. In a study of 200 survivors of out-of-hospital cardiac
arrest, 5-year survival was 79.6%, which was similar to an age-matched, sex-matched and
disease-matched control group.%° Likewise, 2-year survival in a cohort of 6972 elderly
Medicare patients was 49.6%, which was comparable to a cohort of heart failure patients.18
However, significant physical, psychological and intellectual deficits that may range from
subtle to complete dependence on caregivers may be present. This may lead to impairment
in quality of life, physical functioning, depression, as well as caregiver strain. A
rehabilitation programme that is focused on addressing the specific cognitive, physical and
psychological needs of patients could benefit patients and mitigate the deleterious
consequences of neurological injury post arrest.

An implantable cardioverter defibrillator (ICD) should be considered in cardiac arrest
survivors. Current guidelines recommend an ICD in such patients who survive an out-of-
hospital cardiac arrest due to VF or pulseless VT provided reversible causes (eg, AMI) have
been excluded.86 The guidelines are less clear regarding patients with in-hospital cardiac
arrest, and the best evidence comes from an observational study that found a 24% reduction
in 3-year mortality with the use of ICDs in survivors of in-hospital cardiac arrest due to a
shockable rhythm.87

CONCLUSION

Patients resuscitated from a cardiac arrest have a significant risk of death and disability. A
comprehensive treatment protocol that includes TTM, consideration for early coronary
revascularisation, general supportive care and avoidance of early neuroprognostication can
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potentially improve outcomes in this high-risk population. Evidence is emerging that
concentrating post-resuscitation care in centres of excellence with multidisciplinary teams
could be an innovative strategy to improve cardiac arrest survival similar to other time-
sensitive conditions
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Predictor Points | Predictor Points
1) Age Group, yrs 4) Hospital Location
<50 0 Telemetry unit 0
50 to 59 0 Intensive Care unit 1
60 to 69 1 Non-monitored unit 3
70to 79 2 5) Duration of Resuscitation, min
=80 4 <2 0
2) Initial Arrest Rhythm 2to4 0
VF / VT, Time to Defibrillation 5to9 3
< 2 minutes 0 10to 14 5
3 minutes 0 151019 6
4 - 5 minutes 2 20to 24 6
> 5 minutes 3 251029 6
Pulseless Electrical Activity 6 230 8
Asystole 7 Factors Present Prior to Arrest (items 6-11)
3) Pre-Arrest CPC Score 3; ggﬁ;?;'gi;ﬁ\éieggst'on g
; g 8) Hepatic Insufficiency 4
9) Sepsis 3
N 9 10) Malignancy 4
z4 9 11) Hypotension 3
Points . . Proportion of
1) (S:lal:\?ilcaclg:gfet % Mean Survival (95% CI) | Observations
2) oLl in Cohort
3) Oto4 303/367 82.6% (78.7% - 86.5%) 2.6%
‘;; 5t09 707/1061 | 66.6% (63.8% - 69.5%) 7.4%
6) 10to 14 1023/2434 | 42.0% (40.1% - 44.0%) 17.0%
7) 15to0 19 946/4092 | 23.1% (21.8% - 24.4%) 28.6%
8) 20 to 24 403/3291 | 12.3% (11.1% - 13.4%) 23.0%
9) 2510 29 112/2158 5.2% (4.3% - 6.1%) 15.1%
:‘1’; 30 to 34 16/751 2.1% (1.1% - 3.2%) 5.2%
5 to 40 0/15 0.09 1.1
Cardiac Arrest 29k 8 0°A> OA’
Survival Score = =40 0/16 0.0% 0.0%

Favorable Neurological Survival

90%
80%
70%
60%
50%
40%
30%
20%
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0% T T
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35-39

240

Figure 1.

The Cardiac Arrest Survival Postresuscitation In-hospital (CASPRI) scorecard and
nomogram for favourable neurological survival. For this in-hospital cardiac arrest risk score,
points for each variable are determined, and a summary score is obtained. The
corresponding likelihood of surviving to hospital discharge without severe neurological
disability is determined from the risk table or plot. Adapted with permission from Chan et
al.58 CPC, cerebral performance score; VF/VT, ventricular fibrillation or ventricular
tachycardia.
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Comatose survivor VF Arrest
Prehospital initiation of Hypothermia with intravenous cold fluid

Transport to Cardiac Arrest specialized Centre
Avoid Early Prognostication

First 24 hours R 2

- Maintenance Hypothermia : Urgent Coronary Angiogram
‘ Early Goal Directed Therapy 320.340 for 24 hours Recommer'i'd:: : gém::: ;r: Esgg

d

Prevent Hyperglycaemia
Blood Sugar (6mmol/L-8mmol/L)

Maintenance of Blood Pressure Controlled re oxygenation
(MAP 65 mm Hg - 100 mm Hg) (02 Saturation 94% -96%)
| If inadequate Circulatory Support
* IABP or Percutaneous Left Ventricular Support Device
Prognostication after 72 hours
Clinical+/- SSEP or EEG +/- Biomarkers

TTE - Assess Myocardial Damage
Guide choice of inotropes if required

Follow Up - Assess need for AICD
Rehabilitation, etc

Figure2.
Post-cardiac arrest treatment algorithm. Adapted with permission from Stub et al.83 AICD,

automated internal cardioverter defibrillator; IABP, intra-aortic balloon pump; MAP, mean
arterial blood pressure; SSEP, somatosensory evoked potentials; TTE, transthoracic
echocardiogram.
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Summary of key elements of general supportive care for post-resuscitation care

Table 2
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Current evidence and key message

Recommendation

Oxygenation

Ventilation

Blood pressure

Seizure control

Glucose

Steroids

» Hyperoxia is associated with brain injury in animal studies due to free radical
formation

» Conflicting results from studies of hyperoxia and post-cardiac arrest survival in
humans

» No clear benefit of maintaining supra-normal oxygen levels post arrest

» Hypocapnia may decrease cerebral blood flow and lead to worse neurological
outcome
» Hypercapnia may be neuroprotective although the evidence is mixed

» Hypotension is common post arrest and is associated with worse outcomes

» Cerebral autoregulation may be impaired post arrest, making cerebral perfusion
sensitive to hypotension

» Circulatory support post arrest may include intravenous fluids, vasopressors,
inotropes and consideration for mechanical circulatory support

» Early haemodynamic optimisation similar to the approach used for sepsis has
been advocated for post-cardiac arrest syndrome based on their shared
pathophysiology. Although no randomised trials exist, outcomes were improved
in a study that implemented haemodynamic optimisation as part of a bundled
intervention compared to historical controls

» Seizures may occur in 10-15% of patients post arrest and are associated with
worse outcomes

» Seizures may be difficult to diagnose in post-arrest patients in absence of EEG
monitoring especially in patients treated with hypothermia

» Randomised trials of seizure prophylaxis in improving survival have been
negative

» Hyperglycaemia is common post cardiac arrest and is associated with increased
risk of neurological injury

» Randomised trials comparing strict glucose control with moderate control post
arrest showed no benefit of strict control in cardiac arrest as well as otherwise
critically ill patients

» Adrenal insufficiency may develop post-cardiac arrest

» Steroids may provide haemodynamic stability and reduce inflammation

» One randomised trial from three centres in Greece showed that a combination of
vasopressin, epinephrine intra-arrest and steroids post arrest led to improved rates
of survival. Other studies of steroids post arrest have been negative

Titrate oxygenation to maintain pulse
oximetry around 95%

Routine hyperventilation should be
avoided.
Maintain normal PaCo, (35-45 mm

Hg)

Haemodynamic management should be
guided by clinical judgement and may
include use of intravenous fluids,
vasopressors and inotropes

Mechanical circulatory support devices
may be considered in patients with
advanced myocardial dysfunction

Periodic or continuous EEG monitoring
is recommended to diagnose and treat
subclinical seizure

Antiseizure prophylaxis is not
recommended

Aggressive treatment of first seizures is
recommended

Avoid hypoglycaemia

Glucose levels >10 mmol/L (180
mg/dL) may need treatment with
insulin

Routine use of steroids post arrest is not
recommended
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