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Case Presentation 

  78 year old man collapses at the mall 

  EMS activated 

  No bystander CPR 
  No AED 

  EMS arrives 8 minutes after collapse 



78 year-old man 

  CPR initiated for 2 minutes 



78 year-old man 

  Intubated 

  More CPR 

  Epinephrine 

  Atropine 

  Rhythm check 





78 year-old man 

  ROSC after 20 minutes from collapse 

  Transported to local ED 



Emergency Department 

  Past Medical History 
–  Hypertension 
–  Diabetes 
–  Coronary Artery Disease 

  2 stents 6 years ago 

  Medications 
–  Atenolol 
–  ASA 
–  Lipitor 
–  Lisinopril 
–  MVI 



Emergency Department 

  BP 108/54    
  HR 92   
  RR 12(vent)   
  SpO2 100% on 100% FiO2 

  GCS 7 
– E 2 – opens eyes to pain 
– V 1 – intubated 
– M 4 – withdraws from pain 



Head CT 



Because you don’t want to miss… 



Now what? 

  What if he was on coumadin? 
  What if he was down for 45 minutes? 



I’m not dead yet! 



The Problem 

  High field mortality rate 

  High in-hospital mortality rate 

  Survivors have high neurologic morbidity 



Objectives 

  History 
  Pathophysiology 
  Practical application 
  Initial Management 
  Complications 
  Case presentations 



Epidemiology 

  Incidence of sudden cardiac arrest  
–  62 per 100,000 people (industrial countries) 
–  350,000 cases per year (US and Europe) 

  Despite nearly 40 years of ALS – survival rates are still 
very poor 
–  < ½ of those with ROSC survive to hospital discharge 

  Physician surveys show disappointing rates of 
hypothermia use 
–  91% from US 
–  74% had never used hypothermia for cardiac arrest 

  Insufficient data available 
  Technically difficult 
  Not included in ACLS guidelines 



Media 



Media 



Local Press 



Local Press 



History of Hypothermia 

  First clinical reports on use of hypothermia 
published in the 1940s and 1950s 

  Many studies on physiologic effects in humans 
performed in the 1950s 

  Case series and experimental studies 
published in the 1950s and 1960s  
–  No randomized controlled trials 
–  Moderate or deep hypothermia 



History of Hypothermia 

  Described by ancient Egyptians, Greeks and Romans 

     

  Hippocrates   Celcus en Galaenus 



History of Hypothermia 

 1814 - Napoleonic Wars  
 Baron Larrey - Napoleon’s surgeon-general 
 Wounded soldiers put close to a campfire died 

earlier than those who were not re-warmed 



History of Hypothermia 

  First clinical reports published in the 
1940s and 1950s 

Fay, T.  Observations on Prolonged Human Refrigeration.   
              NY S J  Med  1940; 40: 1351-1354 

Bigelow WG et al, Ann Surg  1950, 132:531-537 







History of Hypothermia 

  Nazi experiments simulated conditions 
soldiers (especially downed pilots) suffered 
during war 

  Purpose: 
–  To determine the cause of death from hypothermia  

  Cardiac or metabolic 
–  To ascertain at what temperature death occurs 
–  To determine the best resuscitation methods 
–  To determine what type of protective clothing was most 

effective 



World War II 

  Methods: 
–  Immersion in ice-cold water 
– Exposure to outside environment 
– No interest in therapeutic hypothermia 
– Research purely aimed at accidental 

hypothermia 
 Recovery from hypothermia 







HACA 2002 









2005 

Number Needed to Treat 

6 



How does it work? 



3 phase model of resuscitation 

Electrical and Circulatory  reduce the duration of 
global ischemia (primary brain injury) 

Metabolic  attenuate post-resuscitation disease 
due to reperfusion injury (secondary brain injury) 



Common denominator? 

Stroke 

Traumatic Brain Injury Cardiac Arrest 
Oxygen deprivation 

Neonatal Encephalopathy 

Cardiac Surgery 

Acute Myocardial Infarction 

ISCHEMIA 



Simplified scheme of the mechanisms of ischemia 



Effects of Mild Hypothermia 



Complications of Hypothermia 

  Most significant complications are related to degree of 
hypothermia 
–  Hypothermia abandoned for 40+ years! 

  Strict adherence to MILD (32-34ºC) hypothermia 
–  Do not overcool 

  Complications most prominent with deep hypothermia 
–  (>30ºC)  



HACA Study 



Protocol 



 Institute concurrently with reperfusion 

Do not delay one therapy for the other



Practical Applications 



New Technology 



Barriers 

Busy ED 

Optimal cooling 
devices 

Consultant buy-in 

Reimbursement – no specific billing 
code to justify cooling devices 

Institutional sandbox 





Local Press 



Prognosis 
  No reliable markers of prognosis available 

  Certainly not in the first 24 hours! 



Return to the case… 

  Cath lab activated… 

  2 liters normal saline IV (4°C) infused 
  Icepacks to neck, axillae, trunk and groin 

  BP drops to 80/40 
  HR 90s 
  Levophed gtt initiated 5µg/min 

  Transported to Cath Lab 



Cath Lab 

  100% RCA occlusion 
– Successfully stented 
– TIMI 3 flow 



Cardiovascular ICU 

  Zoll Alsius Thermoguard Catheter placed 
– Neurocritical Care consult 



24 hours 





ICU Course 

  Maintained intubated, sedated and 
paralyzed for 24 hours 

  Required levophed for 30 hours 

  No seizures were noted 
  Rewarmed at 0.3°C/hr 



ICU Course 

  Followed commands on HD 2 

  Extubated on HD 3 

  Discharged to home on HD 6 



Future Directions 
  State of the art equipment 

  Hypothermia Resuscitation becomes primary focus 
–  Application to other disease processes? 

  TBI     
  Stroke 
  SAH 

  Hypothermia Resuscitation Teams 
–  Early Goal Directed Therapy? 
–  EMS bypass non-cooling centers? 



Questions? 
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