
Post Cardiac Arrest 

Syndrome, Care and 

Hypothermia

Benjamin Leong

Senior Consultant

Emergency Medicine Department

National University Hospital

Singapore



The Pulse Returns…
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The post-arrest problem



 Persistent precipitating pathology

 Anoxic brain injury

 Post-cardiac arrest myocardial dysfunction

 Systemic ischemia/reperfusion response

Post Cardiac Arrest Syndrome



Mongardon et al. Annals of Intensive Care 2011 1:45   
doi:10.1186/2110-5820-1-45
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 Identification and treatment of the cause
 PCI

 Airway & ventilation management

 Haemodynamic management

 Targeted Temperature Management / 
Therapeutic Hypothermia

 Glycaemic control

 Seizure management and Neuroprognostication

Post-ROSC Care Bundle



 Cerebral metabolism increases 8% per degree 
Celsius increase

 Decreases 7% per degree Celsius reduction

  Prevent fever

 Better still, induce hypothermia
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Hypothermia mechanisms



Historically…

Russian Method 1803
Baron Dominique Jean 

Larrey
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Cooling methods



Specialised cooling pads Evaporative cooling

Cooling methods



Cooling (8-12 hr) Rewarming (24 hr)

Cold maintenance

What cooling looks like

HACA, 2002



Modern era of hypothermia use

HACA,

2002

Bernard,

2002

Idrissi,

2001



 Slowing of heart rate

 Shivering

 Increased bleeding

 Increased infections

 Fluid, Electrolyte and glucose changes

 Drug metabolism changes

 Procedural-specific risks

 Bottom line, TH is relatively safe!



Feb 2012 – 1st U Penn TH course in Sg!
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Univariate Analysis Multivariate Analysis

Factors Odds Ratio of 
Survival

p value Odds Ratio of 
Survival

p value

Age 0.956 0.001 0.953 0.004

Male Gender 0.572 0.163

DM 0.692 0.358

CKD 0.803 0.642

LVEF ≤ 40 0.636 0.437

VF 8.62 <0.001 4.18 0.015

CCU 4.26 0.001 2.32 0.214

TH 1.11 0.805 2.97 0.063

Protocol 1.41 0.412 2.20 0.132



Factors associated with survival

Factors n (%)
Discharged Alive

OR 95% CI
Bystander CPR 

present 801 (20.3) 2.29 1.17 – 4.39

Public access 

defibrillation present 14 (0.36) 11.10 1.18 – 51.6

FRP dispatched 97 (2.46) 4.63 1.58 – 11.1
Ambulance 

defibrillation 853 (21.6) 6.04 3.47 – 10.71

EMS mechanical CPR 30 (0.76) 2.25 0.05 – 14.05

Hospital mechanical 

CPR 328 (8.32) 1.22 0.43 – 2.88

Hospital hypothermia 

therapy 10 (0.25) 28.9 4.72 – 131.0
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TTM Recommendations

• OHCA with shockable rhythms

• Strong recommendation

• OHCA with nonshockable rhythms

• Weak recommendation

• IHCA (all rhythms)

• Weak recommendation

• Prevention of  fever

• Strong recommendation



TTM targets

• 33-36 degrees

• Minimise temperature variations to within 1 degree

• OHCA with shockable rhythms

• 33 degrees recommended

• All other rhythms or contraindications to lower 

temperature

• 36 degrees



More than just hypothermia

Post-arrest care is a critical care “bundle”:

Therapeutic hypothermia

Careful hemodynamic management

Coronary intervention if STEMI or

high probability of coronary cause

Neurology consultation and assessment



 Improved 5 yr survival for those who received PCI
 78% vs 54%

 Improved 5 yr survival for those who received TH:
 77.5% vs 60%

Dumas et al: J Am Coll Cardiol 2012; 60:21-27



Dumas et al: J Am Coll Cardiol 2012; 60:21-27



 C/O Chest pain

 Drives to GP Clinic

 GP dials 995

The paramedics arrive…











1056hrs:
Arrives at ED…

• Mechanical CPR

• ETT

• 7 Shocks

• IV adrenaline

• IV amiodarone

• Intermittent ROSC (last 1120hrs)

• IV Dopamine

• GCS 3

• Occ breaths

• And he is not stable…



Hello…?

•I’ve got a pt with 

ROSC from OHCA 

due to STEMI….

•I know he’s not 

really stable 

but….





1st ever in 
NUH!

Transported with 

mech CPR en route 

to Cath Lab

1140hrs ROSC 

again

1155hrs balloon…



Over to 
CCU

• TH protocol 

started
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Day 3
• Extubated

• Talking

• C/O soreness on 

chest (CPR)

• Knows his name 

and address

• Knows his wife!

• Discharged Day 7



You miss one hundred percent of the shots you don't 

take.

Wayne Gretzky

16/1/1983


