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O B J E C T I V E S

• Review  of Hypothermia (HT) 

• Compare existing HT 
assessment methods and 
terminology 

• Explain HT assessment using 
the “Swiss Staging System” 

• Explore the advantages of 
the “Swiss Staging System”in 
3 Case reviews
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H Y P O T H E R M I A
( H T )  D E F I N E D

• Involuntary drop in core 
temperature below 35 C 
(95F) 

• Primary Hypothermia  

• Secondary Hypothermia
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H Y P O T H E R M I A  S TAT I S T I C S  

• ~Difficult to get world wide consistent statistics  

• reporting not mandatory 

• Difference between cause and contributing factor 

• conflicting Data 

• some reports are based on “Excessive Winter Deaths”



H Y P O T H E R M I A  S TAT I S T I C S  

• ~1500 deaths per year in USA   

• Primary or Secondary

Accidental Hypothermia 
Douglas J.A. Brown, M.D., Hermann Brugger, M.D., Jeff Boyd, M.B., B.S., and Peter Paal, M.D. 

N Engl J Med 2012;367:1930-8.
DOI: 10.1056/NEJMra1114208



H Y P O T H E R M I A  D E AT H S  P E R  Y E A R  

• Primary or Secondary 

• UK: ~ 300 

• Canada: ~ 8000 

• Tokyo: 157 (1974-1983)

http://bestpractice.bmj.com



• Getting appropriate treatment is key to survival 

• Getting an accurate initial assessment with the Swiss 
Staging System will help in determining appropriate 
treatment and transport decisions

K E Y  P R I N C I P L E S



T E M P E R AT U R E  E S T I M AT I O N  T O O L  B A S E D  O N  S / S

Swiss Staging System 

“Hypothermia can be staged clinically on the basis of vital signs with the use 
of the Swiss staging system of hypothermia (stages HT I to HT IV)10  (Table 
2); this system is favored over traditional staging (mild, moderate, severe, 
and profound hypothermia) whenever the core temperature cannot be 
readily measured.” 

Accidental Hypothermia 
Douglas J.A. Brown, M.D., Hermann Brugger, M.D., Jeff Boyd, M.B., B.S., and Peter Paal, M.D. 

N Engl J Med 2012;367:1930-8.
DOI: 10.1056/NEJMra1114208



H O W  D O  W E  M A K E  
A N  I N I T I A L  
A S S E S S M E N T

• Actual Core Temperature 

• Estimate Core 
Temperature
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E S T I M AT I N G  T H E  
PAT I E N T  
C O N D I T I O N

• Descriptive Terminology  

• all attempt to give a 
temperature estimation 

• Accurate ? 

• Helpful ?
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T R A D I T I O N A L  A S S E S S M E N T  
T E R M I N O L O G Y  

S TA N D A R D  N A M E T E M P  ℃ T E M P  ℉

M I L D 3 5 - 3 2 9 5 . 0 - 8 9 . 6

M O D E R AT E 3 2 - 2 8 8 9 . 6 - 8 2 . 4

S E V E R E <  2 8 8 2 . 4



A  C O M PA R I S O N  C H A R T  
O F  A S S E S S M E N T  S Y S T E M S  





T E M P E R AT U R E  E S T I M AT I O N  B A S E D  O N  S / S

Swiss Staging System 



S W I S S  S TA G I N G  S Y S T E M

S W I S S  
S Y S T E M

L O C S H I V E R I N G  V I TA L S ℃ ℉

H T- 1
C O N S C I O U S   

S H I V E R I N G P R E S E N T 3 5 - 3 2 9 5 . 0 - 8 9 . 6

H T- 2 L O C  I M PA I R E D
N O T  

S H I V E R I N G
P R E S E N T 3 2 - 2 8 8 9 . 6 - 8 2 . 4

H T- 3 U N C O N S C I O U S
N O T  

S H I V E R I N G
P R E S E N T 2 8 - 2 4 8 2 . 4

H T- 4 U N C O N S C I O U S
N O T  

S H I V E R I N G
A B S E N T < 2 4 ~ < 7 5 . 2

H T- 5 U N C O N S C I O U S
C H E S T  N O T  

C O M P R E S S I B L E  
A B S E N T           

K  > 1 2 M M O L / L
< 1 0  < 5 0



S W I S S  S TA G I N G  S Y S T E M  ( U P D AT E D )

S W I S S  
S Y S T E M

L O C S H I V E R I N G  V I TA L S ℃ ℉

H T- 1
C O N S C I O U S   

S H I V E R I N G P R E S E N T 3 5 - 3 2 9 5 . 0 - 8 9 . 6

H T- 2 L O C  I M PA I R E D
M AY / M AY N O T  
B E  S H I V E R I N G

P R E S E N T 3 2 - 2 8 8 9 . 6 - 8 2 . 4

H T- 3 U N C O N S C I O U S
N O T  

S H I V E R I N G
P R E S E N T 2 8 - 2 4 8 2 . 4

H T- 4 U N C O N S C I O U S
N O T  

S H I V E R I N G
A B S E N T < 2 4 ~ < 7 5 . 2

H T- 5 U N C O N S C I O U S
C H E S T  N O T  

C O M P R E S S I B L E  
A B S E N T           

K  > 1 2 M M O L / L
< 1 0  < 5 0



S W I S S  S TA G I N G  S Y S T E M

S W I S S  
S TA G I N G

S TA N D A R D  
N A M E

~ T E M P  C T E M P  F

H T- 1 M I L D 3 5 - 3 2 9 5 . 0 - 8 9 . 6

H T- 2 M O D E R AT E 3 2 - 2 8 8 9 . 6 - 8 2 . 4

H T- 3 S E V E R E 2 8 - 2 4 8 2 . 4

H T- 4 P R O F O U N D < 2 4 < 7 5 . 2

H T- 5 D E AT H < 1 0  < 5 0



K E Y  T E M P E R AT U R E S

S W I S S  S TA G I N G ~ T E M P  C N O T E S

H T- 1 3 5 - 3 2 U S U A L LY  C O N S C I O U S  A N D  
S H I V E R I N G

H T- 2 3 2 - 2 8 B Y  3 2  S H I V E R I N G  S T O P P E D  O R  
A L M O S T  S T O P P E D

H T- 3 2 8 - 2 4 B E L O W  2 8  R I S K  O F  C A R D I A C   
I N S TA B I L I T Y  I N C R E A S E D

H T- 4 < 2 4
B E L O W  2 4  V I TA L  S I G N S  A B S E N T.  

L O W E S T  S U R V I VA L  O F  A C C I D E N TA L  
H T  1 3 . 7 C

H T- 5 < 1 0 *  L O W E S T  S U R V I VA L  O F  I N D U C E D  H T  
9 C



Accidental Hypothermia 
Douglas J.A. Brown, M.D., Hermann Brugger, M.D., Jeff Boyd, M.B., B.S., and Peter Paal, M.D. 

N Engl J Med 2012;367:1930-8.
DOI: 10.1056/NEJMra1114208

Assessment Treatment Overview





T R E AT M E N T  
A L G O R I T H M

• LOC 

• A - Airway 

• B - Breathing 

• C - Circulation 

• T - Treatment 

• T - Transport     
(Nearest Hospital or ECMO/CPB)



T H R E E  C A S E  S T U D I E S

• Conscious - Vitals 
Present -  

• Unconscious - 
Vitals Present 

• Unconscious - 
Vitals Absent 



F. A . T.  
F I N D  
A C C E S S  
T R I A G E , T R E AT, T R A N S P O R T

• Step 1…always respond 
with an appropriate 
rescue team



C A S E - 1 ,  T H E  “ U R B A N ”  AVA L A N C H E



B U R I E D  I N  S N O W /
AVA L A N C H E

•  10C degrees/Hr  MAX 

•  18F degrees/Hr 

H O W  FA S T  D O  W E  C O O L
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PAT I E N T  A S S E S S M E N T

• Is there Associated Trauma ? 

• Is there an Airway Obstruction ? 

• Is Hypothermia present ? 



W H AT  L E V E L  O F  “ H T ”  A R E  T H E S E S  K I D S  

• Conscious  

• Burial Time Long  

• Airway Open & Clear 

• Shivering slightly 

• Vitals present 

• No Trauma
 n engl j med 367;20 nejm.org 1930 november 15, 2012



C O N S C I O U S  
V I TA L  S I G N S  
P R E S E N T

H T- 1

Accidental Hypothermia 

Douglas J.A. Brown, M.D., Hermann Brugger, M.D., Jeff Boyd, M.B., B.S., and Peter Paal, M.D. 

N Engl J Med 2012;367:1930-8.
DOI: 10.1056/NEJMra1114208



S H I V E R I N G  -  I S  V E R Y  E F F E C T I V E

• IT’s ….FREE WARMING 

• NEW QUESTION: how to manage pain and not effect 
shivering 



“ T I N K ”  N E W M A N

Case 2 - Prolonged Cold Exposure



W H AT  L E V E L  O F  “ H T ”  I S  C H R I S T I N A  

• Unconscious  

• No Movement  

• Airway Open and Clear 

• Vitals Absent 

• Long Exposure Time 

• No Major Trauma  

• Minor Trauma Frostbite 

• No obvious S/S of Death  n engl j med 367;20 nejm.org 1930 november 15, 2012



U N C O N S C I O U S  
V I TA L  S I G N S  
A B S E N T  

H T- 4

Accidental Hypothermia 

Douglas J.A. Brown, M.D., Hermann Brugger, M.D., Jeff Boyd, M.B., B.S., and Peter Paal, M.D. 

N Engl J Med 2012;367:1930-8.
DOI: 10.1056/NEJMra1114208



T O  B E … O R  
N O T  T O  B E …  

• Frozen Solid - chest not 
compressible  

• Obvious major trauma 

• K+ >12 mmol/l 

• Clear H/x of CA prior to 
cooling



T R A N S P O R T   
A I R  O R  G R O U N D  

• Transporting the 
Pulseless HT Patient 

• CPR - Considerations 

• ACLS - Considerations 

• Destination - Decision 



C P R ,  S U R V I VA L  &  T R A N S P O R TAT I O N

• HQ-CPR Should be started immediately and 
continued without interruption if safe to do so



H O W  L O N G  C A N  W E  G O

• Duration of CPR is not a predictor of outcome*

Accidental Hypothermia: Building the Chain of Survival 
Dr. Doug Brown, caep 2015 Edmonton



O X Y G E N  
C O N S U M P T I O N

• O2 consumption reduced 
by 6% per 1 degree C 

• At 28C (82.4F) =  

• Body reduced to 50% 

• Brain reduced to 35% 

Pic by Pete



C P R  I S  I N T E R R U P T E D  !  

• Intermittent or delayed CPR 

• “Data from surgery during deep hypothermic CA and 
prehospital case reports underline the feasibility of 
delayed and intermittent CPR in patients who have 
arrested due to severe hypothermia”

Resuscitation. 2015 May;90:46-9. doi: 10.1016/j.resuscitation.2015.02.017. Epub 2015 Feb 25. 
Delayed and intermittent CPR for severe accidental hypothermia. 
Gordon L1, Paal P2, Ellerton JA3, Brugger H4, Peek GJ5, Zafren K6.

40

http://www.ncbi.nlm.nih.gov/pubmed/?term=Gordon%20L%5BAuthor%5D&cauthor=true&cauthor_uid=25725297
http://www.ncbi.nlm.nih.gov/pubmed/?term=Paal%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25725297
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ellerton%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=25725297
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brugger%20H%5BAuthor%5D&cauthor=true&cauthor_uid=25725297
http://www.ncbi.nlm.nih.gov/pubmed/?term=Peek%20GJ%5BAuthor%5D&cauthor=true&cauthor_uid=25725297
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zafren%20K%5BAuthor%5D&cauthor=true&cauthor_uid=25725297


W I L D E R N E S S  M E D I C A L  S O C I E T Y  
Guidelines for the Out-of-Hospital Evaluation and Treatment of Accidental Hypothermia: 2014 Update


• “In patients with severe or profound hypothermia, CPR 
can be delayed (“scoop and run”) and can be given 
intermittently during evacuation if it is not technically 
possible or safe to perform continuous CPR (1C). CPR 
can be given for several hours, if necessary (1B).”



P R O P O S E D  G U I D E L I N E S  F O R  
I N T E R M I T T E N T  C P R  

C O R E  T E M P
D U R AT I O N  O F  

C P R
D U R AT I O N  O F  
I N T E R R U P T I O N

U N K N O W N  
H T- 3  H T- 4

5  M I N U T E S  
M I N I M U M

5  M I N U T E S  
M A X I M U M

2 8  -  2 0  
( 8 2 . 4  -  6 8 . 0 )

5  M I N U T E S  
M I N I M U M

5  M I N U T E S  
M A X I M U M

<  2 0  
( 6 8 . 0 )

5  M I N U T E S  
M I N I M U M

1 0  M I N U T E S  
M A X I M U M

The study has just been published in the medical journal "Resuscitation" and was conducted by Cumbrian Mountain Rescue doctors, the 
Glenfield Hospital, Leicester in the UK, EURAC in Italy, the Medical University of Innsbruck in Austria and Stanford University in California, 
USA.



A H A  V S  E R C

ACLS Cardiac Arrest Medications 

A H A
“It may be reasonable to consider administration of a 
vasopressor during cardiac arrest according to the 
standard ACLS algorithm concurrent with rewarming 
strategies.” (Class IIb, LOE C)

E R C

“Given that defibrillation and adrenaline may induce myocardial 
injury, it is reasonable to withhold adrenaline, other CPR drugs 
and shocks until the patient has been warmed to a core 
temperature ≥30◦C. Once 30◦C has been reached, the intervals 
between drug doses should be doubled when compared to 
normothermia” 

Mike Shuster (he thinks SSS its a good idea.) 
He stated ERC did not do a major review of 
hypothermia in 2015, ERC and AHA now at a 
major split.

https://eccguidelines.heart.org/index.php/evidence_table/2010-aha-levels-of-evidence10/


P R E V E N T  O V E R U S E  

ECMO / CPB- Transport Those Who will Benefit 



E C M O  /  C P B

• For Hypothermic CA 
patients that get ECMO 
survival is 50% 

• For Hypothermic CA 
patients who don’t get 
ECMO survival is  0% - 37%



Case 3 - Hospital ED



W H AT  L E V E L  O F  “ H T ”  I S  T H I S  P T.  

• Unconscious  

• No Movement  

• Airway - On Ventilator 

• Vitals Present 

• Major Trauma Noted

 n engl j med 367;20 nejm.org 1930 november 15, 2012



V I TA L  S I G N S  
P R E S E N T

H T- 3

Accidental Hypothermia 

Douglas J.A. Brown, M.D., Hermann Brugger, M.D., Jeff Boyd, M.B., B.S., and Peter Paal, M.D. 

N Engl J Med 2012;367:1930-8.
DOI: 10.1056/NEJMra1114208



S U M M A R Y  



Q U E S T I O N S  ?
P E T E R  S Y M O N S  E M T- P  A L B E R TA ,  C A N A D A
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