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These guidelines should be considered relevant to all adult patients immediately following 
return of spontaneous circulation (ROSC) after cardiac arrest, who have a reduced level of 
consciousness, and remain at risk of significant cerebral ischaemic damage.  
 
Introduction 
Cardiac arrest causes a temporary interruption of the circulation. Even with high quality 
cardiopulmonary resuscitation, there can be a significant ischaemic insult to vital organs. 
Ischaemia and reperfusion of organs and tissues can lead to profound metabolic and 
physiological derangement. “Post-cardiac arrest syndrome” commonly complicates the post-
resuscitation phase, with systemic inflammatory response, capillary leak, cardiovascular 
instability, metabolic acidosis, coagulopathy and multiple organ dysfunction being common.  
 
The brain is particularly sensitive to the ‘low’ or ‘no’ blood flow states seen in cardiac arrest, 
and, when compared with other highly metabolic organs, has a lower capacity for recovery 
from ischaemic insult. For cardiac arrest survivors, neurological disability through brain 
tissue ischaemia has the greatest impact on long term survival and dependence, however – 
long-term neurological outcomes are difficult to predict early.  
 
National and international guidelines have been published summarising current evidence for 
managing adult patients after cardiac arrest and ROSC. The primary goals of these 
guidelines are reflected here, and include: 
   

 Prompt treatment of any precipitating cause for cardiac arrest, alongside 
prevention of further cardiac arrest. 

 Prevention of cerebral ischaemia and secondary brain injury. 

 Managing the post-cardiac arrest syndrome. 
 

Implementation of a structured post-resuscitation treatment protocol may have a significant 
impact on both mortality and morbidity following cardiac arrest.  
Neuro-protective interventions in the period after return of spontaneous circulation (ROSC), 
may have an impact on future neurological outcomes. Although much evidence has focused 
on out of hospital cardiac arrest, specifically with ventricular fibrillation (VF) as the presenting 
rhythm (these patients are easiest to identify as having no cardiac output, and a sudden 
cardiac arrest in clinical studies). The primary goals of therapy are applicable to all patients 
with ROSC after successful resuscitation. 
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outcome after cardiac arrest. Crit Care Med 1997;25:1133–1138 
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Recommendations from the Swedish Resuscitation Council  

Resuscitation 2013;84(7):867-872 

 
Guideline indications 

 Age >18y 

 Following successful resuscitation (ROSC) from cardiac arrest (all rhythms) either 
inside or outside hospital 

 Evidence of neurological impairment / cerebrally obtunded patient 
o Decreased GCS (<13) 
o Seizures 
o Focal neurological deficits 
o Myoclonic status 
o Neuro-cognitive dysfunction 

 
Contraindications (consider for withdrawal of ongoing life sustaining therapy) 

 Futility of further treatment 

 Inappropriate resuscitation attempts (ROSC or otherwise) 
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 Advanced directive refusing treatment for cardiac arrest, or critical care treatment in 
the event of cardiac arrest.  

 
 

These guidelines are intended to apply for the first 24-72h following a cardiac arrest only. 
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Treatment Guidelines 
 
These guidelines are intended to apply for the first 24-72h following a cardiac arrest only. 

 
Initial optimisation 
Following ROSC after cardiac arrest prompt optimisation of airway, oxygenation, ventilation, 
circulation and appropriate sedation should take place.  Transfer to a critical care area 
should be arranged as soon as reasonable. Due consideration should be given to CT brain / 
CTPA scanning on-route, especially when no cardiac cause (MI or arrhythmia) has been 
defined with baseline tests.  
 

 Prompt intubation with mechanical ventilation if cerebrally obtunded.  
Supraglottic airway devices should be replaced with endotracheal tube.  

o Waveform capnography should be used continuously. 
 

 Lung protective ventilation 
o Maintain oxygenation (SpO2 94-98%) : avoid hyperoxia / hyperoxaemia  

(PaO2 >30kPa, or SpO2 >99%) 
o Maintain normocapnia for first 48h (pCO2 4.5-5.5 kPa).  

 

 Restore intravascular volume with intravenous fluids (e.g. Hartmann’s).  
 

 Reliable intravenous access is required. If central venous access is required  
consider coolguard thermo-controlling intravascular line.  

 

 Attempt to maintain “high-normal” mean arterial blood pressure (MAP>65-90mmHg). 
SBP>100mmHg. Optimal cerebral perfusion pressure should be considered as ICP 
may be raised following all but brief cardiac arrests. Titrate pressure to maintain 
adequate organ perfusion using intravenous fluids, vasopressor or inotropic support 
as required.  

o Arterial invasive pressure monitoring will be required.  
o Overall organ perfusion is best judged by global indices i.e. base deficit, 

lactate, CRT.  
o Dynamic indices of fluid responsivity should be considered i.e. stroke volume 

or pulse pressure variation, passive leg raise or echocardiographic indices. 
o Urinary catheterisation will be required. 

 

 Continuous ECG monitoring should be instated, and arrhythmias controlled where 
possible.  

 

 Adequate sedation should be provided with short acting sedative agents and 
analgesics (avoid barbiturates / benzodiazepines if possible) for 12-24 hours to allow 
a period of adequate perfusion, oxygenation and ‘brain rest’. 

 

 Nasogastric tube (gastric decompression and feeding) should be placed. 
  

 CXR will be required (post - CPR). Consider placement of lines/tubes before 
requesting.  

 
Cardiac cause management 
Cardiac arrest is most commonly caused by a primary cardiac event (coronary artery 
occlusion or pathological arrhythmia). Coronary angiography +/- intervention is the optimal 
therapy for high risk patients presenting with cardiac arrest of likely cardiac origin (history of 
IHD, chest pain, STEMI, New LBBB, RWMAs on Echo, significant Troponin rise). Evidence 
of myocardial ischaemia should be sought and if present treated promptly with coronary 
angiography +/- Primary PCI / angioplasty as indicated. Consideration should be given to 
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thrombolytic therapy in the circumstance of unavailable angiography <90 mins or a patient 
that is too unstable to transfer for angiography (Alteplase – See trust thrombolysis guideline).  
Arrhythmias should be controlled and any metabolic abnormality aggravating the arrhythmia 
corrected. 
 

 12 Lead ECG (serial), serum Troponins, and point of care echocardiography (to 
identify new regional wall motion abnormalities) 
 

 Prompt referral and transfer for PPCI. Consider thrombolysis if PPCI not possible 
within 90 minutes. It is not necessary to perform CT brain imaging or CTPA in cases 
with a likely cardiac cause. The aim is to get to cardiac catheter lab as soon as 
possible.   
 

 Maintain high/normal potassium levels (4.5-5.0 mmol/l) 
 

 Maintain high/normal magnesium levels (0.7-1.2 mmol/l) 
 

 Focused echocardiography can assess both volume and contractility status, and 
exclude early complications of myocardial infarction or CPR.  

 

 12 lead ECG should be repeated in all patients at 12-24 hours.  
 
Non cardiac cause management 
Cardiac arrest is most commonly caused by a primary cardiac event (coronary artery 
occlusion or arrhythmia). However, there are multiple other causes of cardiac arrest, with 
hypoxia a strong feature in many events. If clinical findings suggest risk of a primary cardiac 
event is low, and therefore other causes are more likely – efforts to diagnose and treat this 
cause are imperative. Consideration of the 4H’s and 4T’s should occur in order to exclude 
reversible causes of arrest, and prevent its recurrence. 
 

 12 Lead ECG, Serum Troponins, and Point of care echocardiography (RWMA’s) – 
can still be helpful even in cases at low risk of coronary disease / cardiac cause. 

 

 Focused Echo / Ultrasound may identify features consistent with massive PE, 
pericardial effusion, hypovolaemia, myocardial dysfunction, pleural effusion, 
pneumothorax etc. 

 

 Blood tests as appropriate: electrolyte disturbances (low K, Mg, PO4 and Ca are 
common) 
 

 CTPA to exclude massive PE, pneumothorax, rib fractures, pleural effusions, lung 
contusions or pneumonia, aortic pathology or pericardial effusion. 
 

 CT brain to exclude intracranial pathology causing cardiac arrest through airway 
obstruction and hypoxia or catecholamine surge.  

 

 Rare causes of cardiac arrest should be considered e.g. Drug overdose or 
accumulation of toxins, anaphylaxis, airway obstruction, electrocution, drowning, 
poisoning, inherited arrhythmia or cardiomyopathy etc.  

 
 
Specific management regarding post cardiac arrest patients: Glucose control, 
temperature management and seizure management are discussed below.  
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Blood glucose control 
There is a strong association between high blood glucose after resuscitation and poor 
neurological outcome. This may reflect severity of ischaemic insult and significant stress 
response to cardiac arrest. Serum amylase / lipase should be checked where glucose is 
difficult to control as cardiac arrest or hypothermia can trigger pancreatitis.  
Strict glucose control (4.4-6.1mmol/l) has been associated with a higher frequency of 
hypoglycaemic episodes and should be avoided.  Moderate glucose control (4.4-8.0 mmol/l) 
and more relaxed glucose control (4.4-10.0 mmol/l) have been both proposed as appropriate 
target ranges in this group of patients. Little evidence exists to support either regimen ahead 
of the other. 
 

 Avoid hypoglycaemia (BM < 4.0 mmol/l) and hyperglycaemia (BM > 10 mmol/l) 

 Monitor blood glucose regularly and attempt to control BM’s between 6.0–10.0 
mmol/l, especially during periods of cooling and re-warming when glucose levels may 
become more labile. 

 Hypoglycaemia should be managed with intravenous glucose 10-20% 100-200mls.  

 Hyperglycaemia should be managed with insulin infusion (check ketones also). 
Concurrent glucose substrate should be administered in the form of enteral feed or IV 
glucose infusion, where insulin infusion is commenced.  

 
Targeted temperature management (TTM) 
It has become clear that temperature control following cardiac arrest plays a key role in 
preventing secondary brain injury.  Poor neurological outcome is associated with 
temperatures >37oC and should be prevented for 72 hours. This may require aggressive 
cooling therapy.  In addition to this, several studies have shown improved neurological 
outcome following arrest in patients who received cooling therapy or targeted temperature 
management (TTM).  Based on a single large study, and meta-analysis of previous studies, 
there is now little outcome data to support moderate hypothermia (temp 32-34 oC) over 
targeted temperature management (temp <36 oC), for all survivors of cardiac arrest (any 
rhythm).  
Pragmatically – targeted temperature management to <36 oC is more easily achieved, with 
lower overall risks, and is associated with similar neurological outcomes. This therefore 
represents our target for temperature management.  
 

 Prevent Hyperthermia Temp > 37.0 oC at all times in the first 72 hours since ROSC.  
 

 Immediately cool all post-cardiac arrest patients with suspected neurological 
compromise. 

o Target <36.0 oC for 24h 
o Re-warm patient slowly at a rate no faster than 0.5 oC/hour (passive 

rewarming is usually adequate– no active warming required) 
o Avoid hyperthermia (>37.0 oC) for at least 72 hours post arrest. 

 
Contraindications to targeted temperature management 

 Uncontrolled bleeding (hypothermia aggravates coagulopathy) 

 Severe cardiovascular instability as hypothermia decreases cardiac output and is 
potentially arrhythmogenic.  

 
Cooling technique 
Core temperature should be measured – oesophageal, bladder, rectal thermometer etc. 
Tympanic or skin surface temperature measurement should not be used in this circumstance 
as central redirection of blood flow and cutaneous vasoconstriction lead to misleading 
results.  
 
Cooling therapy can be sub-divided into initial cooling, maintenance and rewarming phases.  
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Initial cooling 

 Many patients are already hypothermic following arrest – they should be allowed to 
rewarm to 35-36 oC passively. 

 Hypothermia can be initiated with a 30ml/kg (max 2000mls) refrigerated (4 oC) 
intravenous fluid bolus –this may drop core temperature by 1-2 oC, and may be 
necessary if the patient has post ROSC pyrexia. Warmed fluids should be avoided.  

 A closed-loop feedback method of temperature control and cooling is preferred. This 
will likely be an intravascular cooling device (Femoral Icy-line CVC) e.g. Coolguard or 
Thermoguard XP system. The Arctic-Sun surface cooling device represents an 
equally efficacious alternative for cooling, and may be preferred when central access 
is not required, or intravascular devices are contra-indicated (severe coagulopathy 
etc).  Closed-loop feedback allows accurate targeted temperature management, with 
less temperature fluctuation, and time out of range in the maintenance phase of 
cooling.  

 The target (patient core temperature) should be set at 36 oC. 

 Alternative methods include cool-mattresses, surface cooling blankets, cool air 
blowing devices, ice/wet packs in axillae, groins, neck, torso (20 mins on, 10 off to 
prevent skin burns), non-heated ventilator circuit. Induction of mild hypothermia can 
be achieved with these alone. There is no significant mortality or neurological 
outcome data to support choosing one device over another.  

 
Maintenance of cooling 

 Maintain core temperature at <36 oC for 24 hours.  

 Use a cooling device that includes continuous temperature feedback to achieve set 
target temperature e.g. Coolguard or Thermoguard XP system or Arctic-Sun device.  

 Devices will vary depending on availability and individual unit experience. 
 
Complications of hypothermic therapy (more likely with lower temperatures, and during the 
cooling phase) include: 

 Electrolyte disturbance (low K, Mg, PO4 and Ca are common) 

 Cold diuresis 

 Arrhythmias 

 Hypotension and vasoconstriction 

 Insulin resistance 

 Immunosuppression 

 Pneumonia 

 Amylase rise (not always acute pancreatitis) 
 
Shivering 

 Is an uncommon occurrence during hypothermia therapy with adequate sedation in 
place, however if it does occur it should be treated promptly and aggressively to 
prevent increased myocardial Oxygen demand, patient discomfort and unintentional 
warming.   

 Treatment options include: 
o Sedation bolus, then consideration of infusion. 
o Opioid bolus, then consideration of infusion. 
o Muscle relaxant bolus, then consideration of an infusion. 
o Magnesium iv 2-5g slow bolus (may reduce shivering threshold). 
o Surface warming with forced air warming blanket: alongside intravascular 

cooling (may reduce shivering threshold). 
 
Re-warming 
This should commence at 24 hours post cardiac arrest / 24 hours temperature control.  
Re-warming can usually be achieved passively at no greater than 0.25-0.5 oC per hour. This 
is a derived consensus position, and lacks strong evidence to guide practice. Intravascular 
temperature control cooling should be stopped. Intravascular lines can be used to re-warm 
also – but passive rewarming from 36 oC is usually adequate. Attention should be paid to 
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avoid overshoot in temperature and pyrexia. Temperature should remain controlled at <37 oC 
for 72 hours post arrest.  
 
 
Seizures 
Prolonged seizure activity following cardiac arrest can lead to secondary brain injury.  
Generalised seizure activity (tonic-clonic, or myoclonic in nature) requires prompt and 
aggressive therapy. Focal brief myoclonus alone is quite common, and does not require 
treatment unless EEG demonstrates cortical seizure activity. 
Myoclonic jerks are very common following cardiac arrest, and are thought due to watershed 
area or generalised brain ischaemia. Generalised myoclonic jerks or myoclonic status is 
associated with a poor prognosis after cardiac arrest. The seizure activity is often sub-
cortical in origin, and frequently responds poorly to anti-convulsant medications. 
 

 Have a low threshold for treating seizure activity. 

 First line therapy is with benzodiazepines as per local protocols. Use short acting 
agents wherever possible to avoid confounding neurological prognostication.  

 Therapy with Levitiracetam, Phenytoin, Valproate, Propofol, Barbiturates, 
benzodiazepines have all been used in this setting to control post-cardiac arrest 
seizure activity 

 An EEG should be sought to exclude ongoing cortical seizure activity as a cause of 
coma post cardiac arrest.  
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Prognostication following cardiac arrest 
Two thirds of those dying after admission to ICU following out-of hospital cardiac arrest, and 
one quarter of those dying following in-hospital cardiac arrest die from neurological injury.  
Identifying patients with a potentially poor neurological outcome as early as possible can 
avoid the continuation of futile treatment. 
 
Ideally prognostic examination would include a test that was 100% sensitive and 100% 
specific (i.e. zero false positive rate). Currently, there is no single test that in isolation 
provides 100% reliability. Multimodal prognostication should be used wherever possible, 
integrated with known wishes of the patient prior to cardiac arrest, and information derived 
from friends and family – to achieve the best possible decisions on which to base care for 
individual patients.  
 
It is very likely that a poor neurological outcome will occur (in the setting of no confounding 
variables - particularly residual sedation), if after (minimum) 72 hours after ROSC: 
 

 Unconscious patient GCS motor score M=1-2  

AND One or both of the following: 

 Absence of pupillary and corneal reflexes 

 Somatosensory evoked potentials (SSEP’s) with bilateral absence of cortical 

response to median nerve stimulation (N20) >24h post arrest and >24h normo-

thermic (not routinely available). 

 
If unconscious patient has a GCS motor score M = 3-6, and reactive pupil / corneal 
reflexes or present SSEP responses: outcome is indeterminate. A further 24 hours 
should be allowed (off sedation) for best possible prognostication.  
 
If after 96 hours (minimum) post ROSC: Two or more of the following being present 
during the patients critical care stay make a poor outcome likely: 
 

 Status myoclonus (early <48 hours after ROSC). This should not be confused with 

post-hypoxic myoclonus (Lance-Adams syndrome) which features intention 

myoclonus and is associated with recovery of consciousness and a much better 

prognosis. It is extremely difficult to differentiate these conditions early, and caution 

should be exercised with regards to prognostication on this factor alone.  

 Very raised neuron-specific enolase NSE e.g.>33ng/ml (not routinely available).  

 CT/MRI imaging demonstrating diffuse anoxic brain injury (NB. early scanning may 

miss significant hypoxic brain injury) 

 EEG (unreactive burst suppression, status epilepticus discharges) 

The following are less reliable markers of poor neurological outcome but may still have some 
prognostic value to add.  
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 Pre-existing co-morbidities and functional status 

 Circumstances surrounding the cardiac arrest (e.g. “downtime”) 

 Brain imaging demonstrating swelling / cerebral oedema alone 
 
Observation and re-evaluation over time is the correct course of action for those with an 
indeterminate neurological outcome following cardiac arrest. Confounding variables e.g. 
electrolytes, infection, sedation, anti-epileptic drugs, pain, organ failures and critical care 
acquired weakness should be sought and rectified where possible.  
 
Ongoing care 
Survival following cardiac arrest.  
Provision of care after cardiac arrest should transfer from critical care to medical specialty at 
an appropriate time in the patients recovery. Patients will often require analgesia for rib 
fracture pain (CPR related), alongside medication to treat their underlying cause of cardiac 
arrest and prevent recurrence.  Short term memory loss is also common, and frequent 
reassurance and re-orientation are regularly required. Written information can be useful in 
this circumstance. 
 
Recovery following cardiac arrest is frequently complicated by varying degrees of 
neurological and cognitive disability. Ongoing care provision between cardiology, neurology 
and rehabilitation medicine should be coordinated as appropriate.  
 
It is important that cardiology involvement occurs for the majority of post cardiac arrest 
cases, especially in the case of primary arrhythmia or coronary disease. Options for risk 
factor management, screening for inherited disorders, and ICD implantation can then be 
coordinated as appropriate.  
 
Death following cardiac arrest 
Withdrawal of life-sustaining therapy should be considered before 72-96 hour 
prognostication in the context of severe and irreversible multiple organ failure, valid 
advanced directive refusing these therapies, or progression to fulfilment of brainstem death 
criteria. 
 
Poor neurological outcome, may lead (after discussion with patients’ family / next of kin), to 
withdrawal of ongoing life support. It is good practice to discuss DNACPR status and re-
escalation plans at this time, if these have not been discussed already.  
 
It should be remembered that a proportion of post-cardiac arrest patients who eventually die 
can become solid organ donors. Donation (DBD, or more commonly DCD) should be 
considered in all cases, and facilitated where possible, via involvement of the specialist 
nurses in organ donation.  
 
All fatalities following cardiac arrest of unknown cause, violent or unnatural circumstances, 
or less than 24 hours in hospital should be referred to HM Coroner.  
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Post Cardiac Arrest Care Chart (First 72 hours) 
 
The chart below is designed for use within critical care to aid health care professionals in the 
delivery of these guidelines.  It includes: 
 

 A prescription for targeted administration 

 A reference range for physiological variables we wish to control and a means to 
document them 

 
It endeavours to provide a tool to improve therapy, and allow audit of our care for patients 
following cardiac arrest.  After use it should be filed in the patients notes. 
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Post - Cardiac Arrest Care Chart (First 72 hours) (Use for in- and out-of-hospital cardiac arrest) 
 

Patient Details (sticker) 
Name: 
 
MRN: 
 
DOB: 

Date & time of arrest: 
 
Date& time of ROSC:  
 
Cause of arrest identified and treated? 
 
Yes               No 

Method of cooling:    Cooling CVC line  /  Mattress  /  Other 
 
Please cool to:  < 36

 o
C   for  24h  then control <37

 o
C up until 72h 

 
Starting time:                       Passive re-warming at:  
 
Rewarm  0.25-0.5 

o
C/hour until <37

 o
C 

 
Medical Signature:           Nursing Signatures in boxes below to confirm goals met 
 

Improving neurological 
outcomes targets 

Goal 
Actions 

Time 0 
(ICU) 

+6h +12h +18h +24h +36h +48h +60h +72h +96h 

SaO2 / PaO2 
94-98% / >10 -14< kPa 

Avoid excessive O2 

          

EtCO2 / PaCO2 
4.5 – 5.0 kPa 

Adjust minute ventilation 

          

MAP 
 

> 65 - 90 mmHg  
Fluids / NA 

          

Systolic BP 
 

>100 mmHg 
 Fluids / NA 

          

Positioning 
Head up 15

o
 

No venous 
obstruction 

          

Glucose 
6.0-10 mmol/l 

Insulin/glucose infusion 

          

Potassium 
4.5-5.0 mmol/l 
IV replacement 

          

Magnesium 
>0.7mmol/L 

IV replacement 

          

Phosphate 
>0.6mmol/L 

IV replacement 

          

Sedation 
Propofol + /-  

short acting opioid 

          

Seizures 
(Observed or EEG) 

No seizure activity 
Sedation 

Anti-convulsants 

          

Core temperature 
(Oesophageal/ 

Bladder / Rectum) 

Targeted temperature 
management (CVC line) 

<36.0
o
C (24 hrs) 

then <37.0
 o
C (72 hrs) 

<36
0
C <36

0
C <36

0
C <36

0
C <36

0
C <37

0
C <37

0
C <37

0
C <37

0
C 

Normal 
Temp 

 


