
Dr. Kyle McLaughlin   
Emergency Physician- Banff, Canada  
ICAR MedCom Delegate: Parks Canada Mountain Rescue & Canadian Mountain Holidays (CMH) Heli-Ski

ICAR MedCom Meeting - Toblach - October 2023

Rescue at Very High Altitude



Dr. Kyle McLaughlin 
MD, CCFP (EM), DiMM, ICAR MedCom 

Emergency Medicine MD  
Canmore & Banff, Canada 

Medical Director 
-Parks Canada Mountain Rescue 

kyle.McLaughlin@Me.Com 

mailto:kyle.McLaughlin@Me.Com


5959m

Mount Logan



• Unacclimatized individuals are at risk of High Altitude Illness >2500m 

• Prophylaxis with acetazolamide “strongly considered”  for high risk ascent profiles. 

• The appropriate dose of acetazolamide for elevations above 5000m has not 
been studied. 

• High dose dexamethasone (4 mg every 6 hrs) “may be considered in very high 
risk situations, such as military or search and rescue personnel being airlifted to 
altitudes >3500 m with immediate requirement of physical activity, but should be 
limited to these circumstances” 







1.Rescues above 3500m are more complex and demanding 

2.There are physical, physiological, psychological and meteorological 
challenges that may complicate rescue 

3.Lack of recommendations  

4.Variability in skill of rescuers 

5.Variability in resources of rescue teams 

6.Reports of inconsistent rescue response 

7.Increased visitors to high altitude  

8.Increased expectation of rescue at high altitude 

9.Technology is advancing perhaps increasing our ability to rescue

Background
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INTRODUCTION

Discussion Points: 

1. Categories of high altitude: 

•Very high altitude = 3500 to 5500 m 

•Extreme altitude = above 5500 m 

2. Brief History of Rescues at Very High Altitude 

3. Epidemiology 

4.Varied Landscape in High Altitude Search and Rescue

Brugger, Paal, Zafren, Lechner, Agazzi



INTRODUCTION
Brugger, Paal, Zafren, Lechner, Agazzi

DRAFT
DRAFT



PATHOPHYSIOLOGY OF VERY HIGH ALTITUDE ON RESCUERS

Discussion Points: 

1. Hypobaric Hypoxia environment 

2. Physiologic response  

3. Clinical syndromes of Altitude Illness 

4. Acclimatization 

5. Specific effects on rescuers 

Brugger, Paal, Zafren, Lechner, Luks



TERRESTRIAL RESCUE
McLaughlin, Zafren, 
Piris, Jackson, Price, 
Tomazin, Barbish, 
Luks, Neudorfer, 
Donato



TERRESTRIAL RESCUE

Terrestrial Rescue

Organized Terrestrial Rescue Improvised Terrestrial Rescue Mixed Terrestrial Rescue

Discussion Points: 

1. Differences (ICS, skills, resources, acclimatization, communication, 
medical resources, financial/insurance, experience at altitude/
mountaineering) 

2. Strategies for Mixed Terrestrial Rescue teams 

3. Supplemental oxygen 

4. Prophylactic medications for altitude illness

McLaughlin, Zafren, Piris, Jackson, Price, Tomazin, Barbish, Luks, Neudorfer, Donato



TERRESTRIAL RESCUE

Preliminary Recommendations 

1. Recognize the differences between Improvised, 
Organized and Mixed Rescue Team - including their 
strengths and limitations.  

2. Rescuer safety checklist 

McLaughlin, Zafren, Piris, 
Jackson, Price, Tomazin, 
Barbish, Luks, Neudorfer, 
Donato

DRAFT



TERRESTRIAL RESCUE

Un-answered Questions:  

1. Supplemental Oxygen for terrestrial 
rescuers on rapid ascent? 

2. Prophylactic medications for terrestrial 
rescuers on rapid ascent?

McLaughlin, Zafren, Piris, 
Jackson, Price, Tomazin, 
Barbish, Luks, Neudorfer, 
Donato



HELICOPTER- 
ASSISTED 
RESCUE AT 
VERY HIGH 
ALTITUDE
Shimanski, Biner, 
Folini, Jackson, 
Strapazzon, Luks, 
Falla

Video: Maurizio Folini 
Location: Everest 
Camp 3 @ 7300 m



HELICOPTER- ASSISTED RESCUE AT VERY HIGH ALTITUDE

Discussion Points: 

1.Operational considerations (Aircraft performance, adverse 
weather conditions, contingency planning) 

2. Human external cargo (HEC) & rescuers exiting helicopter 
considerations  

3. Training and Psychological considerations 

4. Supplemental oxygen  

5. Prophylactic medications for Altitude Illness 

Shimanski, Biner, Folini, Jackson, Strapazzon, Luks, Falla



HELICOPTER- ASSISTED RESCUE AT VERY HIGH ALTITUDE

Preliminary Recommendations: 

1. Operational Considerations:  

1. Reduce exposure time,  

2. Pre-flight assessment and checklist,  

3. Minimize helicopter and occupant weight 

4. Have a “Plan B” ground plan with survival kit 

5. Required to have specific training at altitude & proximity flying 

2. Human External Cargo (HEC) tactic considerations  

3. Provide psychological training and support

Shimanski, Biner, Folini, Jackson, Strapazzon, Luks, Falla



HELICOPTER- ASSISTED RESCUE AT VERY HIGH ALTITUDE

Preliminary Recommendations (cont’d): 

4. Supplemental O2 is required for all aircraft occupants 
when flying 3000-4000m for greater then 30 min 
(Canadian and EASA Aviation Regulations) [3800-4300m 
for USA] regardless of acclimatization 

5. Supplemental O2 is required for all aircraft occupants 
when flying above 4000m for any duration (Canadian and 
EASA Aviation Regulations) [>4300m for USA] regardless of 
acclimatization 

6. Acclimatized pilots are preferred 

Shimanski, Biner, Folini, Jackson, Strapazzon, Luks, Falla



HELICOPTER- ASSISTED RESCUE AT VERY HIGH ALTITUDE

Un-answered Questions: 

1. Should prophylactic medications be given to 
unacclimatized pilots and rescuers in helicopter assisted 
rescue during rapid ascent? 

2. Should there be a limit on duration at altitude after rapid 
ascent? If so what is that?  

3. Should there be a limit on duration outside of the helicopter 
for rescuers? If so, what would that be? 

4. Should rescuers and pilots have treatment dose Altitude 
meds in their survival kit in case of machine failure or being 
stranded at altitude?

Shimanski, Biner, Folini, Jackson, Strapazzon, Luks, Falla



MEDICAL CARE AT VERY HIGH ALTITUDE
Smith, Roy, 
Zafren, Brugger, 
Holthof, Lechner, 



MEDICAL CARE AT VERY 
HIGH ALTITUDE

Discussion Points: 

1. Barometric and non- barometric effects of high 
altitude on medical equipment and medications 

2. Medical care, equipment and skills unique to the 
very high altitude environment 

3.What are the expected medical conditions at very 
high altitude  

Smith, Roy, Zafren, Brugger, Holthof, Lechner, 



MEDICAL CARE 
AT VERY HIGH 
ALTITUDE

Preliminary 
Recommendations:  

1. Effects of high altitude 
environment on medical equipment  

Smith, Roy, Zafren, Brugger, 
Holthof, Lechner, 

DRAFT



MEDICAL CARE 
AT VERY HIGH 
ALTITUDE

Preliminary Recommendations:  

2. Effects of high altitude environment on medications 

Smith, Roy, Zafren, Brugger, 
Holthof, Lechner

DRAFT



MEDICAL CARE 
AT VERY HIGH 
ALTITUDE

Preliminary Recommendations:  

3. Patient care considerations at very high 
altitude checklist 

Smith, Roy, Zafren, Brugger, 
Holthof, Lechner, DRAFT



MEDICAL CARE AT VERY HIGH ALTITUDE

Un-Answered Questions: 

1. Further review of the effects of hypobaric, 
hypoxic, cold temperatures, high UV and low 
humidity environment on medical equipment & 
medications.  

2. Further work on the actual medical 
knowledge and skills required to manage 
common medical conditions at very high 
altitude 

Smith, Roy, Zafren, Brugger, Holthof, Lechner, 



PHILOSOPHICAL & ETHICAL CONSIDERATIONS

Discussion Points: 

1. What are the important ethical decisions and 
philosophical considerations that may affect 
rescuer safety and patient outcome in rescue 
at very high altitude? 

Paal, Ellerton, Tomazin 



PHILOSOPHICAL & ETHICAL CONSIDERATIONS

Recommendations: 

1. When ethical aspects of a rescue mission are 
discussed, the four principles of Biomedical 
Ethics should be considered:  

1. Autonomy 

2. Beneficence 

3. Non-maleficence  

4. Justice 

Paal, Ellerton, Tomazin 



DISCUSSION & 
CONCLUSION

1. Operational Checklist for Rescuer Safety 

McLaughlin, Brugger

DRAFT



DISCUSSION & 
CONCLUSION

2. Operational Checklist for 
Patient Care 

McLaughlin, Brugger

DRAFT



DISCUSSION & CONCLUSION

3. Rescue at High Altitude Prophylaxis Tool 

McLaughlin, Brugger



Rough Draft 
(Oct 2023)



Next Steps



Dividing the Paper

Rescuer Safety at 
Very High Altitude

Medical Care at 
Very High Altitude



Dividing the Paper

Oxygen & 
Prophylactic 
Medications 

for Rapid 
Ascent

Helicopter 
Rescue at 

High 
Altitude

Rescuer Safety at 
Very High Altitude

Medical Care at 
Very High Altitude



OXYGEN & PROPHYLACTIC MEDS AT VERY HIGH ALTITUDE

Research Protocol: 

•Scoping Review

Authors: 

•McLaughlin, Roy, Paal, Zafren, 
Strapazzon, Falla and Musi

Questions:  

1. O2 for rapid ascent? 

2. Prophylactic meds (Acetazolamide, 
Dexamethasone, Nifedipine, Tadalaphil) for 
rapid ascent? 

3.Terrestrial Rescue  

4. Helicopter Rescue

Target Journal:  

•High Altitude Medicine & 
Biology

ICAR MedCom



HELICOPTER RESCUE AT VERY HIGH ALTITUDE

Authors: 

•Shimanski, Biner, Maurizio, Jackson, 
McLaughlin

Questions: 

1. Operational considerations (Aircraft performance, 
adverse weather conditions, contingency planning) 

2. Human external cargo (HEC) & rescuers exiting 
helicopter considerations  

3. Training and Psychological considerations 

4. Supplemental oxygen 

5. Prophylactic medications for Altitude Illness

Target Journal:  

•AirMed and Rescue

ICAR Air Com + Med Com



MEDICAL CARE AT VERY HIGH ALTITUDE

Authors: 

•Smith, Roy, McLaughlin, Holthof, 
Lechner

Questions: 

1. Barometric, Hypoxic, low temperature, low humidity 
and high UV effects of high altitude on medical 
equipment and medications 

2. Medical care, equipment modifications required to 
safely manage patients at very high altitude with 
commonly expected conditions 

3. Medical skills and technique unique to the very high 
altitude environment

Target Journal:  

•Wilderness and Environmental 
Medicine Journal

ICAR MedCom



Dividing the Paper… further?

Rescuer 
Safety at 

High 
Altitude

Medical Care 
at High 
Altitude

Oxygen & 
Prophylactic 
Medications 

for Rapid 
Ascent

Helicopter 
Rescue at 

High 
Altitude

History of 
Helicopter Rescue 
at High Altitude

ICAR “Position 
Paper” for 

Rescue at High 
Altitude



1.ICAR Recommendations 

2.HAMB, WEMJ & AirMed & Rescue 

3.Special issue OR ongoing rescue series with HAMB 

4.Manual or Book

Publication Possibilities



Affiliations?

•UIAA 

•ISMM

Other Discussion Points
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