
High-Altitude Medicine

FMF - 2014
Eric Mercier, MD, MSc

Current trends and prevention

jeudi 27 novembre 14



3
Objectives

jeudi 27 novembre 14



jeudi 27 novembre 14



CIWEC clinic

Nepal

jeudi 27 novembre 14



Plan

Acclimatization process

Altitude-related diseases

Prevention | Treatment

jeudi 27 novembre 14



Plan

Acclimatization process

Altitude-related diseases

Prevention | Treatment

No conflicts of interest

jeudi 27 novembre 14



Acclimatization
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Series of integrated 
adaptations that take place at high 

altitude, which tend to restore the

 oxygene pressure 
toward normal sea levels despite the 

lowered PO2

Acclimatization
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Barometric
 pressure FiO2

Inspired oxygen 
pressure 
(PiO2)

Sea level :

760 mmHg    x     0.21   = 160 mmHg

Everest       
summit

(8848 m) : 253 mmHg    x     0.21   = 53 mmHg
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WMS, 2011
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Hypoxic 
ventilatory 
response
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Altitude-related 
diseases
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AMS HACE

HAPE
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Acute mountain sickness 
(AMS)
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Acute mountain sickness 
(AMS)
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High-altitude 
cerebral edema

(HACE)
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High-altitude
pulmonary edema

(HAPE)
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High-altitude
pulmonary edema

(HAPE)
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Most of the deaths 
are caused 

by a trauma
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Prevention | Treatment

Planification

Technologies

Medication
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Planification
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Planification

Single
MOST

 important 
factor
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Planification

The time allowed to complete your trip
  MUST be longer than the expected one

It is IMPOSSIBLE to save a significant amount of 
money without compromising your safety

Before
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Case report
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Case report

Day 1 (3440 m) : Did not feel good

Day 2 (3860 m) : Continued to climb, was feeling worst

Day 3 (4410 m) : Used a horse to continue her ascension

Day 4 :  Was not able to walk
      Fell off the horse
    Broke her wrist

            Rescuers were called
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Planification
During
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Planification

Respect your body and
pay close attention to your symptoms

During
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Planification

Respect your body and
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Your position within the group should be the 
same during the whole trip
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Planification

Climb high, sleep low

Respect your body and
pay close attention to your symptoms

During

Your position within the group should be the 
same during the whole trip
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Planification

1. Sleep the first night ≼ 2750 meters

2. Climb a maximum of 500 meters per day

3. Sleep an extra night at the same altitude
 every 1000 meters
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AMS 

HACE

HAPE

stay 

go down
 

go down*
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Medication
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Acetazolamide 
NSAID

Dexamethasone

Nifedipine
5-phosphodiesterase inhibitors

Azithromycin

Medication

HAPE

AMS/HACE
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Acetazolamide

Respiratory
stimulant
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Acetazolamide

  Prophylaxis : 125 mg PO BID
Treatment : 500 mg PO BID

NNT = 8  

AMS/HACE
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NSAID

 Ibuprofen most studied

Efficacy ?
Prevention - Maybe

Treatment - Yes

AMS/HACE
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Dexamethasone

Only a few studies

AMS/HACE
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Dexamethasone

Efficacity proven for 
prevention and treatment of AMS

Standard of care for HACE

Only a few studies
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Dexamethasone

Efficacity proven for 
prevention and treatment of AMS

Standard of care for HACE

Only a few studies

Prevention of HAPE

AMS/HACE
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Nifedipine

HAPE
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Nifedipine

HAPE

Controversial
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Nifedipine

HAPE

Controversial

No role in prevention
Maybe for treatment
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5-phosphodiesterase 
inhbitors

HAPE

jeudi 27 novembre 14



5-phosphodiesterase 
inhbitors

HAPE

Only one small RCT
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5-phosphodiesterase 
inhbitors

HAPE

Only one small RCT

Maybe for prevention
Maybe for treatment
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Azithromycin

Absolutely no studies

HAPE

but...
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Azithromycin

Absolutely no studies

HAPE

but...

many clinicians think it works
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Other medications

Furosemide
Prednisone
Salbutamol
Magnesium

Ginko bilboa
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Avoid all substances that may
 interfere with the 

hypoxic ventilatory response 
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Technologies
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Hypobaric chamber
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Hypobaric chamber

NO scientific evidence
Dangerous !
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Pulse oximetry
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Pulse oximetry

NO scientific evidence

Inaccurate
No correlation SpO2 - HAPE
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Ultrasound
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Ultrasound
Maybe

Sensitive for HAPE
Specific ?
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Eric-based medicine

jeudi 27 novembre 14



Eric-based medicine

 Planification is the key      
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Eric-based medicine

 Planification is the key      

   Respect the ascension rate
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Eric-based medicine

 Planification is the key      

   Respect the ascension rate

Avoid sedatives
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What to bring with you
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What to bring with you

Acetazolamide
Dexamethasone

Nifedipine ?

Cipro/azithro
Immobilisation kit
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Thank you

Questions ?
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