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Can a patient with pulmonary hypertension
travel safely by plane?

Berkay Ekici

Department of Cardiology and Aeromedical Centre, Faculty of Medicine, Ufuk University; Ankara-Turkey

ABSTRACT

Air travel is known as the safest way of transportation. Therefore, patients with health problems prefer to travel by air; however, those with heart or
lung issues, who do not have any problems under normal conditions, may experience some problems in high altitude and different environmental
conditions. In this review, we have described the points to be considered during air travel in patients with pulmonary hypertension.
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Introduction

Airline transportation, which is the fastest and safest form of
travel, is preferred frequently nowadays with the advancement
of technology. Over a billion people worldwide travel on com-
mercial aircrafts every year, and there are a reported 0.31 in-
flight deaths per million passengers carried. Cardiovascular
events represent the main cause of death during a flight. Owing
to engineering and financial constraints, the pressure inside the
cabin is kept at a maximum altitude of 2,438 m. This reduction in
cabin pressure is equivalent to 15% breathable oxygen com-
pared with 21% at sea level (1, 2).

In patients with a diagnosis of pulmonary hypertension (PH),
the hypobaric environment during air travel leads to a general
hypoxic vasoconstriction in the pulmonary circulation, which
exacerbates pulmonary vascular resistance and right ventricu-
lar afterload and may lead to acute right-heart failure. Therefore,
in addition to the typical flight-related risks, such as deep vein
thrombosis, pulmonary thromboembolism, and changes in fluid
balance, people with cardiovascular and pulmonary diseases
also have an increased risk of worsening hemodynamics during
a flight (3).

Air travel can cause significant respiratory problems in a
patient with severe pulmonary arterial hypertension (PAH)
because of high-altitude hypoxemia. Despite the risks of physi-
ological compromise, there are limited data on the effects of air
travel in patients with PAH in the literature. It is known that air

travel activates certain elements of human response to hypoxia,
including increased ventilation and erythropoietin secretion (4).
Another classic response, hypoxic pulmonary vasoconstriction,
may be more clinically relevant. Therefore, hypoxia can cause
increased pulmonary artery pressure that may lead to PH and
ultimately right heart failure, such as in hypoxic lung disease
and at high altitude. Such an effect may be important for some
sensitive passengers. Hypoxic pulmonary vasoreactivity varies
greatly among individuals, and high reactivity could lead to
hypoxia-related diseases such as high-altitude pulmonary
edema. Susceptible passengers may similarly be at risk of
hypoxia-induced PH and its sequelae during a flight (5, 6).

Hypoxemia is common among patients with PAH traveling by
air. Hypoxemia is mostly associated with ambulation during
flight, lower cabin pressures, failure to use 0, in people with
home oxygen (predominantly nighttime-only users), and longer
flight duration. Patients with PAH traveling on long-duration
flights or who have a history of oxygen supply should be evalu-
ated for supplemental in-flight oxygen (7).

There are no studies using flight simulation to determine the
need for oxygen supply during prolonged air travel in patients
with PAH. The European Society of Cardiology and the European
Respiratory Society (ERS) (2015) guidelines recommend that
oxygen supplementation should be considered in patients with
World Health Organization functional class Ill and IV and arte-
rial blood O, pressure continuously <8 kPa (60 mm Hg). Oxygen
support inspired by 2 L/min increases partial pressure of oxygen
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to values seen at sea level. Similarly, these patients should avoid
going to altitudes higher than 1,500-2,000 m without additional
oxygen support. The patients should be warned to travel with
written information about their PAH and to get in close contact
with the local PH clinics (8). Guidelines for PH by the American
College of Cardiology/American Heart Association suggest that
supplemental oxygen be made available on commercial aircraft
for patients with a pre-flight pulse oximetry oxygen saturation
<92% (9). For patients with chronic pulmonary disease who are
planning to travel by air, ERS advises a minimum pulmonary vital
capacity of 3 L, a forced expiratory volume in 1 second (FEV,)
>70% of reference, a minimum oxygen saturation of 85%, and a
minimum arterial partial oxygen pressure of 70 mm Hg, as well
as a stable state of vital signs (3, 10).

The hypoxia altitude simulation test (HAST) is a standardized
and well-known pre-flight assessment tool that has increasingly
been used in patients with chronic obstructive pulmonary dis-
ease recently. The patient breathes a mixture of hypoxic gases
of 15.1% oxygen, mimicking the effects of an altitude of 8,000 feet
(2,438 m), and changes in oxygen saturation and arterial blood
gases are used to estimate the severity of hypoxemia during
flight. The patient is also monitored for symptoms and myocar-
dial ischemia or arrhythmias, and the overall goal is to reduce
morbidity and mortality during a flight. The pre-flight aeromedi-
cal assessment of patients with sensitive respiratory systems
can be performed by combining echocardiography with a stan-
dard HAST, by inhaling the mild hypoxic gas mixture, and pre-
dicting responses during flight. At sea level, this gas mixture
replicates the in-flight partial inspired oxygen pressure of at the
maximum allowed altitude of 8,000 feet. HAST-echo can lead to
predicting in-flight changes of pulmonary hemodynamics, pre-
scribing in-flight complementary oxygen, and ultimately decid-
ing on suitability for flight (11, 12).

Employment as aircraft crew or cabin crew may not be safe
for people who are prone to flight-induced PH, even in the
absence of symptoms. Patients in whom exaggerated hypoxic
pulmonary vasoreactivity can be predicted, such as those diag-
nosed with Chuvash polycythemia or with a history of high-alti-
tude pulmonary edema, pre-employment screening with HAST-
echo may be recommended (13).

Conclusion

Considering the potential health risks of air travel in patients
with PH, all patients with PH should consult their physician prior
to flying. Patients with sensitive respiratory systems should be
warned by their physicians in terms of the risks that may occur
during the flight and the necessary precautions to be taken
before air travel. Large-scale studies are needed for more infor-
mation on this issue.
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