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Chain of Survival
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PCAS

1. Post-cardiac arrest brain injury

2. Post-cardiac arrest myocardial dysfunction

3. Systemic ischaemic-reperfusion syndrome

4. Persistence of precipitating pathology



Post-Cardiac Arrest Syndrome (PCAS)



Consensus Recommendations



A (Airway)

• Suggest ETT with subglottic secretion drainage



B (Breathing) – O2
• Hypoxaemia (PaO2 < 60 mmHg) 
→ risks further cardiac arrest, secondary brain injury
• Hyperoxaemia (PaO2 > 300 mmHg)
→ causes oxidative stress, worsens neurological injury

• Target SpO2 94 to 98%
• High PEEP may reduce cerebral venous drainage 
→ increasing CBV, ICP
→ suggest PEEP  10 cmH2O



B (Breathing) – CO2

• Hypocapnia → cerebral vasoconstriction, reducing cerebral blood flow

• Mild hypercapnia → increases cerebral blood flow but risk of increasing 
ICP



B (Breathing) – Ventilation Strategies

• Lung protective ventilation strategies
• Low tidal volume 6 to 8 mls/kg PBW (volutrauma), 

• Plateau pressure ≤ 30 cmH2O (barotrauma)

• Continuous infusion of NMBA may reduce mortality



C (Circulation) – ?Cath

• 59 to 71% of OHCA patients, without an obvious non-cardiac cause, 
have an acute coronary lesion on cath

• ST elevation on ECG post-ROSC → cath



C (Circulation) – ?Cath 



C (Circulation) – ?Cath



C (Circulation) – ?Cath 

• No ST elevation on ECG 
→ consider cath
→ especially if haemodynamic 

or electrical instability



C (Circulation) – ?Cath



C (Circulation) – Haemodynamic Monitoring

• All patients should have an arterial line
• Continuous pressure (MAP) monitoring

• Continuous flow (CO) monitoring e.g. pulse contour analysis, ScvO2



C (Circulation) – Haemodynamic Support

• Consider Noradrenaline to achieve hemodynamic targets (less 
arrhythmogenic)

• If uptitration of Noradrenaline results in a drop in SVI/CI/ScvO2

→ consider low dose Dobutamine 3 to 5 mcg/kg/min



C (Circulation) – MAP Target
• Optimal MAP target should be individualised

• Consider baseline BP, evidence of  ICP or AKI
• In PCAS, cerebral autoregulation impaired 
→ CBF varies directly with CPP (= MAP – ICP)



C (Circulation) – MAP Target
• Estimate ICP

• From CT Head and ultrasound optic nerve sheath diameter (ONSD)

• Ultrasound ONSD > 5 mm ~ ICP > 20 mmHg
• Target MAP 80 to 85 mmHg



D (Neurology) – Sedation
• Sedation reduces cerebral oxygen consumption (CMRO2)
• Sedation reduces shivering during induced hypothermia
• Metabolism of sedatives and NMBA reduced with hypothermia
→ suggest using short acting drugs which allows earlier and more reliable 
neurological assessment

• Consider Remifentanil +/- Propofol



D (Neurology) – Cerebral Oximetry



D (Neurology) – continuous EEG

• Occurs in 1/3 of patients who remain comatose after ROSC 

→ suggest cEEG especially patients on NMBA

• Seizures increases CMRO2 and may cause secondary brain injury

• Consider Levetiracetam and/or Sodium Valproate



D (Neurology) – Temperature Control



D (Neurology) – TTM @ Hypothermia?



D (Neurology) – TTM @ Hypothermia?

Saigal S, et al. Indian J Crit Care Med 2015; 19:537-46



D (Neurology) – TTM @ Normothermia?



D (Neurology) – TTM @ Normothermia?

TTM @ 36oC

TTM @ 33oC



D (Neurology) – TTM @ Normothermia?

Choose a temperature target between 33 
to 36oC, achieve that ASAP and maintain 

consistently. Aim 33oC if possible.



D (Neurology) – TTM for non-shockable rhythm

The Brain does not care 
how the Heart stops!



D (Neurology) – How to Cool? 

endovascular cooling

surface cooling



D (Neurology) – How Long to Cool?

Cool for at least 24 hours, for patients 
with longer “no flow”/”low flow” time 
or raised ICP, consider longer duration



D (Neurology) – How to Rewarm?



E (Electrolytes) & F (Fluids)

• Avoid hyponatremia which may worsen cerebal edema

• Suggest lower potassium (3 to 3.5 mmol/L) while on induced 
hypothermia to prevent rebound hyperkalaemia during re-warming

• Check ABG and electrolytes 6 hourly while on hypothermia therapy

• Avoid hypotonic solutions

• Consider PlasmaLyte A or Lactated Ringer’s



G (Gastrointestinal & Glucose)

• Early enteral feeding to reduce infectious complications

• Beware of gastroparesis and prolonged intestinal transit time during 
hypothermia

• High gastric residual volume → Metoclopramide and Erythromycin

• Suggest ECG for QT prolongation while on both hypothermia and 
Erythromycin



G (Gastrointestinal & Glucose)

• Both low and high blood glucose worsen neurological outcomes

• Hypothermia associated with higher blood glucose and increases 
glucose variability → increases mortality and worsens neurological 
outcomes for survivors

• Target blood glucose 6 to 10 mmol/L

→ Consider IV Insulin



H (Haematology)

• Hypothermia causes mild coagulopathy but no clinically significant 
bleeding

• Use pneumatic calf compressors, instead of Enoxaparin, for DVT 
prophylaxis



I (Infectious Diseases)
• Immune paresis with hypothermia → higher incidence of respiratory 

tract infections

• No current recommendation for prophylactic antibiotics

• Check Procalcitonin



Neuroprognostication

• Delayed multi-modal strategy
• Clinical examination
• Somatosensory evoked potentials
• Electroencephalogram
• Cerebral imaging (CT/MRI)
• Biomarkers 

• Clearance of sedative drugs and NMBAs reduced by up to 30% at a core 
body temperature of 34oC

• Neuroprognostication should be delayed to 72 hours after rewarming 
completed



C (Circulation) 
• Target MAP at least 65 mmHg 

(option of 80-85 mmHg if chronic 
hypertension or raised ICP to 
optimise cerebral perfusion pressure, 
KIV Noradrenaline)

• Monitor CO, ScvO2 and Pcv-aCO2 gap 
(KIV Dobutamine or Milrinone)

H (Hypo/Hyperthermia & Haematology)
• Target core body temperature 32-34 oC                                         

(use intravascular or surface cooling 
devices with continuous temperature 
feedback)

• Use pneumatic calf compressors for 
DVT prophylaxis (mild coagulopathy 
during induced hypothermia)

I (Infectious Diseases)
• Use antimicrobial-impregnated central 

venous catheters
• Screen for infection if systemic 

vascular resistance persistently low

A (Airway)
• Use ETT with subglottic secretion 

drainage to reduce VAP (increased 
incidence during induced hypothermia)

B (Breathing) 
• Target SpO2 94-98% (with lowest FiO2)
• Avoid PEEP > 10 cmH2O (which may 

reduce cerebral venous drainage)
• Target PaCO2 35-45 mmHg                 

(option of 50-55 mmHg if no raised ICP 
or severe metabolic acidosis)

G (Gastrointestinal & Glucose)
- Start trophic enteral feeding early
- Target blood glucose 6-10 mmol/L

D (Disability) – Neurology
• Continuous EEG monitoring
• Continuous cerebral regional 

oxygen saturation monitoring
• Estimate ICP using ultrasound 

optic nerve sheath diameter
• Use shorting acting sedatives 

e.g. Remifentanil  Propofol
• Consider neuromuscular 

blocking agent infusion
• Treat seizures aggressively to 

reduce CMRO2

F (Fluids)
• Avoid hypotonic solutions
• Use balanced electrolyte 

solutions

E (Electrolytes) 
• Target Na+ 140-145 mmol/L 

(higher if raised ICP)
• Tolerate K+ 3.0-3.5 mmol/L 

during induced hypothermia
• Monitor electrolytes 6-hourly



1. Care of PCAS patients requires a multi-organ approach to improve
neurologically intact survival.

2. Quality of post-resuscitation care influences final outcomes.

3. Need to be systematic in the management of the post-cardiac
arrest syndrome.

If a cardiac arrest patient is “fortunate” enough to be 
successfully resuscitated, he/she deserves the best 

chance for a good long-term outcome.
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