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myocardial ischaemia returns to sea
level values.3

In a survey of hikers in the Austrian
Alps, sudden death during hiking
between 1,100 m and 2,100 m was no
more frequent than sudden death
during vigorous exercise at lower
altitude.4

Patients who have suffered from 
an acute coronary syndrome are 
often able to travel to high altitude 
but not immediately after the event. 
If revascularisation is indicated then this
should be performed first. The patient
should undergo a cardiac rehabilitation
course, have a negative exercise test or
an ischaemic threshold > 6 metabolic
equivalents, and have no heart failure.
After a reasonable time (3-6 months) to
recover from the acute event, the patient
can then be considered to be at low risk.  

We know that patients at low risk for
cardiovascular disease do well on a day
trip with submaximal exercise up to an
altitude of 3,454 m.5 For a more
prolonged stay above 2,500–3,000 m,
the ascent should be made gradually in
stages to allow the patient to acclimatise.

Each cardiovascular disease is
described in isolation below, however 
it is important to remember that many
patients will have a combination of these
diseases and this should be taken into
account when providing advice.
Contraindications to ascent to high
altitude are listed in table 1, above.

ACUTE CORONARY SYNDROME
Case 1
A 55-year-old gardener is planning a trip
to Vail, Colorado, at 2,484 m, to go hiking
at moderate intensity. The patient has a
history of an acute coronary syndrome
with single vessel coronary disease
treated with a stent one year ago. Left
ventricular function is normal. He has no
other comorbidities. After successful
cardiac rehabilitation he returned to
work and had no chest pain or shortness
of breath. 

Six months ago he had a normal
exercise test to an intensity of 7 metabolic
equivalents. He is on regular post-
myocardial infarction medication. 

His GP considered this trip to be a
minimal risk for the patient and advised
him to continue with his usual
medication. The patient was warned to
reduce his exercise if he noticed any
angina, and in case of progressive
worsening angina or pain at rest to seek
emergency medical help.

He followed this advice, remained
symptom-free and enjoyed his trip.

Comment
Acute altitude exposure can potentially
trigger an acute coronary syndrome,
especially in the first three days after
arrival. During this time patients with
angina pectoris may become symptomatic
at a lower level of exercise than at sea
level and should be advised to reduce
activity. After five days at 2,500 m, the
exertion threshold to precipitate

pulmonary oedema and high altitude
cerebral oedema) may have additional
adverse effects on patients with
cardiovascular disease. General
precautions from slow ascent to drug
prophylaxis are important but may need
modification in these patients. Guidelines
for healthy people are readily available.1

PHYSIOLOGICAL CHANGES
Travelling from sea level to an altitude of
2,500 m causes a 20% reduction in the
partial pressure of inspired oxygen.
Acclimatisation to chronic hypoxia is
progressive over several weeks but the
changes in the first few days are most
relevant to holiday visitors. These
physiological changes after arrival at
altitude are shown in figure 1, p27. 
After an initial net increase in myocardial
oxygen consumption during the first 
3–5 days this then falls as cardiac output
on exercise is reduced. This has been
covered in more detail in previous
reviews.2

Table 2

Arbitrary criteria for describing low cardiovascular risk for patients
wishing to travel up to 3,000–3,500 m

•Stable angina with mild or no symptoms at the level of exercise they intend to
pursue at high altitude (* CCS I and II)
•Negative exercise test or ischaemic threshold > 6 metabolic equivalents for
patients with coronary artery disease
•Stable chronic heart failure with mild or no symptoms (** NYHA functional 
class I and II)
•Well controlled arterial blood pressure
•Well controlled arrhythmia
•No pulmonary hypertension
•No concomitant diseases affecting ventilation or gas exchange

* CCS = Canadian Cardiovascular Society; ** NYHA = New York Heart Association

Table 1

Cardiovascular patients who should be advised to
avoid travel to high altitude

•Unstable or new onset angina pectoris or angina on 
mild exercise
•Objective evidence of myocardial ischaemia at low
workload on a stress test
•Recent acute coronary syndrome
•Awaiting coronary revascularisation or valve surgery
•Heart failure (*NYHA functional class III or IV)
•Uncontrolled systemic hypertension
•Uncontrolled ventricular rate, unstable or high grade
ventricular ectopy (Lown 4b: 3 or more consecutive
ventricular extrasystoles)
•Pulmonary hypertension or absent/occluded pulmonary
artery
•Severe heart valve disease
•Symptoms or signs of cardiovascular disease which have
not been investigated

*NYHA = New York Heart Association 

‘ The presence of
comorbid diseases
which reduce
oxygenation and
ventilation 
should also be
taken into account ’

‘Specific high
altitude illnesses
may have additional
adverse effects 
on patientswith
cardiovascular
disease’


