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definitions

Altitude Meters Feet

High 1,500 - 3,500 5000 - 11,5000

Very High 3,500 - 5,500 11,5000 - 18,000

Extreme above 5,500 above 18,000



hypobaric hypoxia

• Altitude Illness is a consequence of hypobaric hypoxia

• physiologically different than run-of-the-mill hypoxia

• Partial Pressure vs Concentration



acclimatization

• Most of the above responses involve the early, short-
term acclimatization (hours)

• Longer-term changes (days to weeks):

• Hb and hematocrit increased concentration

• RBC mass increases

• capillary density increases

• skeletal muscle mitochondrial density decreases



summary of physio responses to altitude



pathophysiology

• vascular permeability coupled with increased 
vascular hydrostatic forces



edema at altitude

• Hands, Feet, Face

• Not dangerous or contraindicative to ascent

• It is a nice window to what may be going on inside



edema at altitude



acute mountain sickness

• >6,500 ft with a recent history of ascent

• Headache +

• GI symptoms

• Fatigue/weakness

• Dizziness

• Sleeping difficulties?



acute mountain sickness

Scoring System



AMS treatment

•Descent



high altitude cerebral edema 
(HACE)

• Ataxia (significant problems with coordination of 
movements)

• Altered mental status

• confusion, speech problems, hallucinations

• Almost certainly a progression of acute mountain 
sickness



treatment of HACE

• Same prevention strategies as for AMS

• Immediate evacuation/descent

• assisted descent, may require short-roping the person

• dexamethasone 8 mg once, then 4 mg q6

• O2 if available



high altitude pulmonary edema 
(HAPE)

• Profound exertional fatigue

• Disproportionate dyspnea at rest, low SaO2, cough, 
tachycardia

• initially hard to distinguish from usual difficulties 
of high altitude

• hard to distinguish from other medical conditions

• Not part of the AMS —> HACE spectrum





treatment of HAPE

• Same prevention strategies as for AMS

• Immediate evacuation/descent

• assisted descent

• Supplemental oxygen if available – realistically, 1-2 lpm

• Sit upright – improve oxygenation

• Keep warm – minimize increased PA bloodflow caused by 
peripheral vasoconstriction

• Minimize exertion – let others carry their pack

• Nifedipine SR 30 mg po BID; may consider albuterol

• No established role for diuretics or acetazolamide



meds for altitude illness

• acetazolamide: carbonic anhydrase inhibiter

• initiates renal bicarb excretion, inducing a metabolic acidosis

• lowers CSF bicarb—>stimulation of respiration

• dexamethasone: glucocorticoid

• mechanism not agreed upon; anti-inflammatory

• alleviates the symptoms of the disease, without addressing the 
underlying pathophysiology

• ibuprofen: NSAID

• anti-inflammatory & alleviates some symptoms



artificial descent



pearls

• Illness at altitude is a “High Altitude Illness” until proven otherwise 
(but remember other conditions exist too)

• Gradual ascent is primary prevention of HAI

• Descent is best treatment of HAI, but not always necessary

• Never ascend with ongoing symptoms:

“Continued ascent while symptoms are present or worsening is totally 
inappropriate, and is the main cause of death and evacuations.”

– AMGA Guidelines



Real Incidents from LBTO, ML, KP





















Risk Assessment

• No reliable clinical or historical tool to 
predict susceptibility to altitude
• some data supports measuring HRV, PF



Risk Assessment

• Any preexisting medical state that 
diminishes respiratory rate, lung function, 
oxygenation, heart rate, blood pressure 
will:
• make altitude illness more likely
• be exacerbated by altitude



Thank you


