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IS heart failure an obstacle to air travel?

Giiliz Erdem

Department of Cardiology, Istanbul Kent University; istanbul-Turkey

ABSTRACT

Rapid increasing trend in air travel brings necessity of urgent approach to health situations such as heart failure (HF). The prevalence of HF was
projected to be more than 8 million patients >18 years of age in 2030; Main factors that contribute to physiological changes to cardiovascular system
during a flight are changes in cabin pressure, humidity, stress, prolonged mobility. Identifying patients at risk of pre/post and during air travel along
with adequate care by physicians and crew would help in better outcomes and comfortable travel for patients with HE
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Introduction

Air travel is increasing rapidly and according to the predic-
tions of the International Air Transport Association (IATA), pas-
senger numbers could double to 8.2 billion by 2037. This increas-
ing trend brings the necessity of an urgent approach to impor-
tant health situations that can be affected by air travel (1). There
has also been an ever-increasing rate of use of air medical
transport services, provided by insurance-affiliated and private
companies, during last 2 decades (2).

In a study, “Update of Heart Disease and Stroke Statistics”
published in 2019, the prevalence of heart failure (HF) was pro-
jected to be more than 8 million patients >18 years of age in 2030
(3). There is not enough guidance on how to deal with patients
with HFE There is an urgent need for guidelines for physicians,
patients, and air travel agents.

Changes during air travel

Understanding the physiological changes during a flight is
essential (4). Some of the main factors that can affect the car-
diovascular system during air travel are decrease of atmospher-
ic pressure, prolonged immobility, decrease in humidity, and
both physical and emotional stress.

Effects of cabin pressure

One of the effects of change in cabin pressure on travelers is
hypobaric hypoxia. In a commercial flight, the cabin pressure is

equivalent to that of an altitude of 1,524 to 2,134 m (5, 6). At the
maximum permitted cabin altitude of 2,438 m by international
regulations, the oxygen saturation may reduce to around 93% in
healthy individuals. Comorbidities such as chronic obstructive
pulmonary disease, pulmonary hypertension, chronic renal dis-
ease, anemia, and thrombophilia, which could contribute to the
reduction in partial pressure of oxygen, are generally associated
with HF (7).

Compressed atmospheric air is routed to the cabin by most
aircrafts, and the cabin is pressurized to an atmospheric pressure,
usually about 7,500 feet that is only 25% lower than sea level. It
causes 30% decrease in partial pressure of inspired oxygen and
can usually be well compensated by increasing the heart rate and
tidal volume in healthy individuals. However, if higher altitudes are
needed during turbulence and adverse weather, cabin pressure
falls further. If the cabin altitude increases over 10,000 feet, use of
supplemental oxygen is advised for all the passengers and cabin
crew. However alongside that, it should also be kept in mind that
the cabin altitude should be maintained 8,000 feet or less when
refering to commercial air travel. Passengers with HF are espe-
cially vulnerable to increasing hypoxemia, which can lead to
increase in systemic blood pressure, heart rate, and myocardial
contractility, in addition to increase in the pulmonary vascular
beds and pulmonary artery pressure (4). According to Operation
Everest, hypoxemia, secondary to altitude, leads to changes that
can be of potential concern to patients with HF, such as decline in
stroke volume, increase in the atrial component of ventricular fill-
ing, and increase in pulmonary vascular resistance (8).
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However, pulmonary vasoconstriction may have a role to
play in protecting pulmonary microvasculature from increased
pressure and decrease in systemic vascular resistance caused
by hypoxia; increases in pulmonary and left ventricular pres-
sures may be limited (9). Cabin pressure also affects gas in the
body cavities. With increasing altitude, cabin pressure decreas-
es causing an expansion of gas trapped in body cavities up to
30%. For patients with right-sided HF in whom abdominal bloat-
ing is a common complaint, intestinal gas expansion could result
in additional discomfort. Gas-producing foods should be avoided
in the days before and during the flight (10).

Humidity

At flight altitude, atmospheric air used to pressurize the
cabin has very low humidity (<1%). However, relative humidity is
generally between 5% and 25% in the cabin because of other
sources of moisture such as food preparation, human respira-
tion, and beverage consumption. Even so, dehydrating beverag-
es, such as coffee and alcohol, should be avoided. Low humidity,
especially in prolonged flights, in addition to diuresis promoted
by alcohol and coffee, may cause dehydration. Patients with HF
should avoid drinking these beverages and drink adequate
amounts of water, especially if they are using diuretics, as they
are more prone to fluid-electrolyte imbalance (4, 10).

Stress

Air travel is stressful for most people physically and psycho-
logically. Carrying luggage for long distances, access to the air-
port, long delays at security, check in, and boarding can be diffi-
cult. It can be also psychologically stressful for passengers who
have anxiety before and during a flight, especially at take-off and
landing (11). It was shown that patients with HF with high anxiety
levels have shorter event-free survival than patients with low
anxiety levels (12). In short-duration round trips, combined with
the tiredness of preflight activities such as carrying heavy bag-
gage and walking long distances to gates, the anxiety of patients
with HF causes increase in sympathetic activation resulting in
increase in heart rate, blood pressure, and systemic vascular
resistance that may result in cardiac decomposition (10).

Prolonged immobility

Prolonged immobility is a risk factor for venous thromboem-
bolism. Chronic HF is also a risk factor because of slow and
abnormal flow patterns in poorly contracting, dilated cardiac
chambers that causes venous stasis resulting in mural thrombus
(13). According to aerospace medical guidelines, uncontrolled
HF is a moderate risk for deep vein thrombosis (14).

Importance of stages of heart failure for air travel

In a survey among patients who had air travel after HF diag-
nosis, 65% did not have any health problems. If present, most

health problems were reported at the final destination (25% of
patients) than during the flight (9%). Of the patients who experi-
enced them, 25% had cardiovascular issues such as palpita-
tions, angina, fatigue, breathlessness, swollen ankles, and firing
of their defibrillator (15). Patients with chronic HF and left ven-
tricular ejection fraction <40%, in New York Heart Association
class II-1ll, and stable on treatment could tolerate a level of
hypoxia (15% oxygen) similar to during a flight on a commercial
aircraft for 1 hour, without provoking any symptoms, even
though arterial oxygen saturation fell to 86%. In this patient
group, blood pressure and systolic pulmonary artery pressure
increased significantly without any change in cardiac output
along with a fall in left ventricular filling pressure (16).

In 2010, Smith et al. (9) published a report titled, “Fitness to fly
for passengers with cardiovascular disease” according to which,
short-term hypoxia (of up to 1 hour) did not cause any significant
deleterious effects in patients with stable HF, even if they were
NYHA class Il and IV. Patients with stable and mild to moderate
(class Il) HF could tolerate periods up to 7 hours. In chronic HF, if
there has not been a recent change in medication or symptoms,
mild hypoxia is generally well tolerated. For patients who are
severely limited (NYHA class V), in-flight oxygen is advised.

Acute HF is mainly caused by acute coronary syndrome or
can be precipitated by an infection or anemia on a background
of chronic left ventricular dysfunction. After treatment of the
acute episode and underlying factors, patients are generally
stabilized in 6 weeks and ready to fly safely (9). It is recom-
mended that air travel should be avoided in patients with
decompensated HF. If flying cannot be avoided, in-flight oxygen
is a must (17). For such patients, there should be experienced
and qualified personnel on board along with appropriate medi-
cal equipment and the right aircraft (9, 10).

Conclusion

With increase in the HF population and preference for air
travel globally, more information about and attention to this par-
ticular patient group is needed. Identifying patients at risk of pre/
post and during air travel along with adequate care hy physi-
cians and crew would help in better outcomes and comfortable
travel for patients with HE
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