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Abstract

comorbidities.

articles were deemed relevant to the subject matter of this review.

Introduction: Primary care practitioners and travel medicine physicians are primarily responsible for identifying individuals who may
be unfit for overseas travel and consulting with them pre-travel. Pre-existing medical conditions such as cardiovascular disease, chronic
respiratory conditions and diabetes mellitus (DM) have the potential to complicate travel journeys. A considerable percentage of travel-
associated illness may be due to the decompensation of a pre-existing medical condition. This review seeks to address the challenges
faced by travellers with each of these conditions, including recently updated and evidence-based practical approaches for travel with

Methods: Sources for this review were identified through searches of PubMed/Google Scholar for materials published between 1st January
2000 and 31st December 2019, using combinations of search terms.

Results: The volume of literature on travelling with a pre-existing condition exploded with more than 865 associated articles indexed
on the PubMed alone as of March 2020. After screening titles, abstracts and, in some cases, the full text version of indexed articles, 121

Conclusion: Rational approaches to pre-planning for travel with a medical condition will contribute to the prevention of problems while
in transit as well as when at the travel destination. It is imperative for health care providers to be aware of the preventative measures and
current recommendations that should be taken before and during travel to protect individuals with a chronic illness. Further research and
studies should be directed to protect this vulnerable group of travellers.
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Introduction

It is expected that around two billion people will be
travelling annually by 2030.! Primary care practitioners
and travel medicine physicians are primarily responsible
for identifying individuals who may be unfit for overseas
travel and consulting with them pre-travel. Some studies
report that the majority of travellers with a chronic medical
condition would like to receive additional medical advice
from their practitioner prior to travel.>* The average age of
travellers is continuing to increase as the population ages.
The complexity of the medical issues involved and the special
characteristics of those travelling can be expected to increase
as well. An analysis of 89521 ill travellers in the GeoSentinel

Network database who sought medical advice after their
return showed that older travellers experienced significantly
more cases of travel-associated illness overall compared to
younger travellers. The leading diagnoses were related to
the musculoskeletal 5%, dermatologic 6%, gastrointestinal
6%, respiratory 8%, neurological 9%, and cardiovascular
systems 17% in ascending order of frequency.’ A Swiss study
reported that 10% of visits to a travel medicine clinic for a
pre-travel consultation were made by travellers over the age
of 60, and 40% of these travellers had a chronic medical
condition.” A recent Irish study showed that 5% of visitors to
a travel medicine clinic were 60 years of age and older, and
approximately 80% had a documented pre-existing medical
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International Travel With a Chronic Medical IlIness

condition.?

Pre-existing medical conditions, such as cardiovascular
disease (CVD), diabetes mellitus (DM) and chronic
respiratory conditions, have the potential to complicate
international travel’ A considerable percentage of travel-
associated illness may be due to the decompensation of
pre-existing medical conditions.” Travellers with these
medical conditions, including the elderly, young, and
pregnant travellers, may present unique problems arising
from the special risks of particular diseases, vaccination
recommendations, opportunities for drug-drug interactions,
physical and mental exhaustion, and whether it is advisable
for the traveller to undertake the planned travel at all.'*"!

It is crucial for travellers with a chronic medical condition
to consider factors such as access to medical care, the
availability of medical supplies and the effect of weather and
dietary changes when planning a trip to a foreign destination.
Pre-travel planning is essential for these travellers.'>"
Furthermore, a significant factor in promoting safe travel
is travelling with a companion who can provide significant
assistance as a part of obtaining urgent health care when it is
needed."

Travel abroad can be a rewarding and confidence-building
pursuit for those limited by a chronic illness. Nonetheless,
travellers with pre-existing medical conditions and their
health care providers need to consider whether the anticipated
benefits of the planned travel experience outweigh the
potential health risks associated with a given journey."'¢

Regardless of the mode of transportation, it is recommended
that travellers with a pre-existing medical condition should
attend a pre-travel consultation at least four weeks before
departure.”” Rational approaches to pre-planning for travel
with a medical condition will contribute toward the prevention
of problems while in transit as well as at the travel destination.
This narrative review article seeks to address the challenges
of travellers with chronic medical conditions and it includes
recently updated and evidence-based practical guidance for
travel with a range of common chronic illnesses.

Methods

The literature review was completed using the PubMed,
Ovid/Medline, and Google Scholar databases. Preference
was given to articles published between 1st January 2000 and
31st December 2019. Combinations of the following search
terms were employed: pre-existing medical conditions and
travel, traveller with a chronic illness/medical condition, each
individual condition and travel abroad, air travel and pre-
existing medical conditions, and elderly travellers. Published
articles were used as a source of further reference not yielded
by the primary search. The guidelines of the major professional
societies and textbooks written by recognised experts in the
field of travel medicine were consulted to source information
not available elsewhere. Information sources not published in
the English language were excluded.

Results
The volume of literature on travelling with a pre-existing

condition exploded with more than 865 associated articles
indexed on the PubMed alone as of March 2020. After
screening titles, abstracts and, in some cases, the full text
version of indexed articles, 121 articles were deemed relevant
to the subject matter of this review. The selected sources were
agreed upon by the authors (Table 1).

Cardiovascular Diseases

Coronary Heart Disease

Acute coronary syndromes (ACS) are one of the commonest
causes of death while travelling abroad.'**' They account for
a fifth of all in-flight medical emergencies in some reports.?*
Physical and mental stress, weather changes and dehydration
represent major precipitating factors.**® These triggers may
induce myocardial ischemia and worsen the health status of
travellers with coronary heart disease (CHD).* Therefore, it
is critical for health care professionals to educate travellers
with known CHD or CVD risk factors on the health risks
of travelling abroad, including and assessing their medical
fitness and preparedness for travel. Furthermore, they
should advise them to carry copies of their medical records
which details their diagnosis, current medications, a recent
electrocardiogram and their general practitioner’s telephone
number (Box 1).*¥ A reliance on medical history and a
physical examination with baseline routine investigations is
more appropriate than pre-flight stress testing.”® The specific
time period for safe air travel for a patient with a recent
ACS is not easily identified in the existing literature. It is
recommended to observe a waiting period of seven to ten
days for an uncomplicated ACS event or in a patient who has
undergone a successful revascularization. This is extended to
four to six weeks for a complicated ACS event.?** However,
specific time period recommendations are likely best made on
an individual basis.*® Reports regarding the incidence, type,
and management of acute cardiac events on cruise ship travel
are sparse in the literature. Nonetheless, a risk assessment and
pre-travel planning should follow the general approach for
other modes of travel.*

Hypertension

There were around 1.13 billion individuals living with
hypertension (HTN) in 2015.%” It is estimated that this number
will increase by 15%-20% (1.5 billion) by 2025.** Despite this,
there is a lack of specific data on the prevalence of HTN
among international travellers with cross-sectional studies
reporting that HTN represents the most common pre-existing
medical condition among travellers.*****! There is insufficient
literature to guide the management of this condition during
travel abroad. There is a significant variability in the blood
pressure responses due to multiple factors during travel that
could result in adverse consequences.” Therefore, patients
with uncontrolled or labile HTN should minimise their travel
to high altitude and hotter locations until their condition
has been optimally managed.” Patients should continue to
check their blood pressure while travelling and adjust their
medication doses if needed.** Diuretics can cause a decrease
of 10% of body plasma volume. The dose may need to be
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Table 1. Relevant Previous Articles on Travel With a Pre-existing Medical Condition

Medical condition Authors

Quality of the Evidence

Possick and Barry?2¢
Ross and colleagues*
Novaro and colleagues®®
Smith and colleagues*
) i Rimoldi and colleagues®?
Cardiovascular disease .
Donegani and colleagues®®
Hammadah and colleagues®'
Joybi
Simpon and colleagues®
Lucas %
Hypertension Luks and colleagues®
) Zadi and colleagues>®
Heart failure )
Beri and colleagues®
Ahmedazi and colleagues®
Coker and colleagues®”
Respiratory disease Rioa and colleagues
Nichloson and Sznajder'*
Chetta and colleagues'®
) o ) Ergan and colleagues®
Chronic obstructive airways disease
Edvardsen and colleagues®
Hirche and colleagues'®
o Miller and colleagues'®”
Cystic fibrosis
Webb''®

Verma and colleagues'"’

Mullin and colleagues'*®
Trikudanathan and Hirsh'!

Izadi and colleagues'*

Levy-Sharga and colleagues'>

Pavela and colleagues'?”
Diabetes mellitus Chelminska and Jaremie'?
Nassar and colleagues'®
Itzstein™!
Ghosh and colleagues'**
Jawad and Kalra'#
Casey'"!
) ) Sirven and colleagues'*
Neurological disorder i

Giovanetti'*°

o . Corbett and colleagues'**

Chronic kidney disease o

Knotek and Biel'”

i Felkai and Kurimay'>%4175
Mental disorder

Wieshamann and colleagues'®’!

Chronic medication use Zwar'?

Review

Guideline summary
Large cohort study
Review

Review

Review

Review

Review

Guideline summary report
Review

Review

Review

Expert opinion
Guideline summary report
Cohort study
Guideline summary report
Review

Cohort study
Review

Cohort study
Guideline summary report
Cohort study

Expert opinion
Case series

Review

Review

Review
Case-control study
Systematic review
Review

Review

Case series

Expert opinion
Review

Review
Retrospective study
Review

Cohort study

Expert opinion
Review
Retrospective study

Review

adjusted or stopped, particularly when travelling to hotter
regions or if the traveller develops travellers’ diarrhoea.*
In cases of severe dehydration, medical advice should be
sought immediately as fluid and electrolyte disturbances can
precipitate a cardiac emergency.***

Heart Failure
Travel arrangements can be complex for heart failure (HF)
patients. Specific evidence relating to travel for HF patients is

limited and predominantly relies on that used to advise elderly
travellers and travellers with CVD in general.***” Although air
travel is still the preferred choice of transportation for long
journeys, there is no class of recommendation to support this
advice in the recent literature.***

A British survey designed to elicit the experiences of 1293
HF patients found that 54% of patients had travelled by air
since their HF diagnosis and only 35% of those patients
experienced health problems, mainly at their final destination.

46 |
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Box 1. General Recommendations and Approaches for Travellers With

Cardiovascular Disease

e Conduct a full pre-travel clinical assessment of fitness to travel.

e Carry multiple and detailed copies of medical record including
current diagnosis, past medical history, any allergies, a list of all
medication and a copy of their recent ECG and the details of
their physician.

e  Carry extra quantities of their medication and keep them in two
different pieces of luggage.

e Choose a travel insurance policy that covers their pre-existing
cardiac condition with emergency evacuation coverage if
needed.

e  Carry a pacemaker/ICD identification card with a copy of the
ECG with and without using a magnet.

e Arrange with airline company in advance for a low salt diet,
gate transportation, in-flight medical oxygen, wheelchair, and
special seats.

e Allow enough time to arrive at the airport to avoid stress.

e Keep emergency cardiac medications such as nitroglycerin
nearby at all times.

e Check and locate local cardiac centres at the travel destination
in advance.

e Wear below the knee flight socks for long-haul travel.

e Monitor fluid intake and avoid over/dehydration.

e Apply sun protection, particularly if on medication such as
Amiodarone.

Adopted from Lainscak,* Hammadah,®" and Lucas®

Only 27% of all patients expressed a wish not to travel by air
in the future. In addition, 38% of all patients consider flying
again if there was more leg room on the airplane, if their
personal health improved (18%), if they could find cheaper
travel insurance (19%), if there was less waiting at the airport
(11%), if the walking distance was shorter, and if there were
fewer stairs at the airport (7%). The authors concluded that
air travel is safe for well-managed HF patients.*

The current evidence suggests that stable HF patients with
mild to moderate limitations (NYHA class II) can tolerate
attitude and cabin pressure-related hypoxia for up to 7 hours.
Patients with severe limitations (NYHA class III and IV)
can tolerate up to one hour of cabin pressure altitude.*-*
Nonetheless, a pre-travel assessment including symptom-
limited exercise, echocardiography, spirometry, Holter-ECG
and hypoxic-challenge testing should be considered for HF
patients who are hypoxemic at sea level, especially those with
coexistent pulmonary disease.***** In-flight supplemental
oxygen is recommended for stable HF patients with chronic
sea-level hypoxia whose PaO, is <9.4 kPa (70 mm Hg).?»*»*¢

HF patients are at a higher risk of developing venous
thromboembolism (VTE) during prolonged air travel.”
Howell et al reported that a left ventricular ejection fraction
of less than 45% was associated with an increased risk
of VTE, with an odds ratio of 2.8 (95% CI: 1.4-5.7) in a
population of Veteran’s Administration patients in the United
States.”® However, this risk is often underestimated in a HF
population during travel. Based on the available evidence,
it is recommended to follow a risk stratification system for

prophylactic measures to prevent VIE in travellers with a
cardiac condition.”*

HF patients are also at a higher risk of fluid imbalance
(fluid retention or dehydration) during overseas travel,
secondary to exertion, climate changes, diarrhoea, and the
personal use of diuretics.”® Travelling to colder climates
may cause an increased heart rate and total peripheral
resistance with an increase in myocardial oxygen demand,
resulting in worsening angina symptoms for patients with
ischaemic cardiomyopathy.®*** In contrast, travelling to
warmer regions may lead to more insensible fluid loss with
a risk of travellers’ diarrhoea, resulting in dehydration.?¢
Electrolyte disturbances, particularly hypocalcaemia, could
occur and may predispose the patients to arrhythmias.”
Close monitoring of body weight, fluid loss replacement and
stopping or halving the diuretic and ACE inhibitor drug doses
is strongly recommended.***>¢! Potassium-lessening diuretics
such as acetazolamide, frequently used for the prophylaxis
of acute mountain sickness, should be avoided in travellers
already using other diuretics.”*®®* For HF patients travelling
long distances by car or bus, diuretics may challenge their
comfort due to the limited toilet facilities available during
travel. Where possible, patients should be advised to take
their diuretics upon arriving at their final destination.*

Cardiac Dysrhythmias

Travelling, particularly by air, carries a low risk of significant
cardiac disrhythmia.®® For example, 25% of all flight
diversions involving one major airline in 2006 were made to
accommodate a suspected cardiac emergency. There were
only twelve cardiac arrests, eight demonstrating ventricular
dysrhythmia of whom four were successfully resuscitated.®®
Furthermore, evidence on the use of an automated external
defibrillator on American flights showed that the survival
rate of resuscitation ranged from 27% to 40%.% Altitude-
related hypoxia, physical stress, dehydration, and electrolyte
disturbance can all lead to sympathetic over-activation and
an aggravated risk of cardiac disrhythmias. 245053616769
Altitude-induced dysrhythmias, in particular, have been
responsible for a significant number of sudden cardiac deaths,
particularly among patients with pre-existing dysrhythmias or
underlying cardiac conditions.”>**”® Hypoxic challenge tests
(HCTs) such as the hypoxia altitude simulation test may be
helpful to obtain more practical information about possible
hemodynamic effects and symptoms during planned high-
altitude exposure.*>7"72

Atrial fibrillation (AF) represents the most common type
of chronic dysrhythmia among travellers.”” In 2010, it was
estimated that the number of adults with AF worldwide was
33 million,™ with one in four middle-aged adults in Europe
and the US developing AF by 2030.7>7” Travellers with chronic
AF should be stable with appropriate rate/rhythm control and
anticoagulation before travelling.***>%

Patients with dysrhythmias that are associated with an
underlying heart disease should follow the disease-specific
recommendations to minimise the risk of malignant
dysrhythmia occurring during travel. Pre-travel planning and
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treatment should be discussed in detail (i.e., increased doses
in case of chronic prophylactic treatment, the so-called ‘pill in
the pocket’).”>”8 A stress test or Holter monitor before travel
should be negative for significant ischaemic changes.?*7
Travel is contraindicated in patients with uncontrolled
ventricular dysrhythmias and the recent implanting of a
cardiac device.*7%7

Implanted Cardiac Devices

There is a lack of evidence suggesting a significant risk for
myocardial ischaemia or dysrhythmias during travel, nor has
travel itself been directly linked with the malfunction of either
ICDs or pacemakers.”®*® Nonetheless, there is a potential
for device interference to occur. In a case report by Roche
et al,® a passenger with a pacemaker fainted on a business
class flight from New York to Paris. It was demonstrated
that his pacemaker had been inhibited by a 50 Hz electric
interference during his flight which led to a transient period
of asystole. The interference resulted from an electrical
disturbance arising from his seat. The authors concluded that
inappropriate pacemaker inhibition has become rarer due to
the use of bipolar rather than with unipolar leads. Health care
professionals should have a basic knowledge of pacemakers
or ICDs and they should be aware of when and how to use a
magnet in this setting.®

Travellers with pacemakers or ICDs should undergo a
thorough clinical evaluation by their cardiologist before they
travel overseas.”® Travellers with these units are encouraged
to review the recommendations and restrictions by their
individual device manufacturer before travelling to see if there
are any specific considerations. They should carry their device
identification card and a copy of their ECG along with other
medical documents (Box 1). They should also identify local
medical centres with cardiac facilities along their planned
travel route. Travellers should ask for a pat-down search
during airport security clearance to avoid device interference
or inhibition created by handheld security wands.**”

There is little published data about left ventricular assistant
devices (LVADs) and travel.’? Nevertheless, travellers with
LVADs and a stable clinical status can safely travel abroad.*
LVADs are sensitive to any loss in body fluid, hence the
avoidance of caffeinated beverages and maintaining adequate
hydration are important considerations during travel.* The
international location of reliable local LVAD centres should
be included in any pre-travel planning (Box 1).%!

Respiratory Disorders

Chronic Obstructive Pulmonary Disease

The British Thoracic Society guidelines, published in 2002
and updated in 2011, suggest that in-flight oxygen is not
required if the patients resting capillary oxygen saturation
(SpO,) is >95% while breathing room air. If a patient has a
resting room air SpO,<92% at sea level, the traveller will
require in-flight oxygen.’** Nevertheless, several studies have
demonstrated that resting oxygen saturation is not a very
sensitive predictor for in-flight hypoxemia.®® Thus the full
assessment of the severity of the traveller’s chronic obstructive

pulmonary disease (COPD) and an assessment of their use
of pulse oximetry-based 6-minute walk testing is strongly
recommended to guide the selection of COPD patients for
further testing with an HCT.%#%

Travellers with COPD are usually sedentary during
flight. They may have a reduced chance of desaturating.
However, even modest exercise under hypobaric conditions
may lead to a substantial worsening of their status.”” COPD
patients usually struggle to increase their minute ventilation
in response to hypoxia.”® The changes in the perfusion/
ventilation ratio make it even more difficult for them to
maintain adequate oxygenation during the flight.**? Despite
this degree of hypoxemia, some studies have shown that
patients with COPD who are exposed to a high altitude for
several hours are unlikely to develop severe adverse clinical
events. A multicentre observational study in the United
Kindom assessed the outcomes of commercial air travel in
patients with respiratory disease, including 243 (39%) patients
with COPD. There were no in-flight deaths but one patient
died within 4 weeks post-travel. During the flight, only 18%
of patients experienced mild respiratory distress.”” COPD
patients are at a high risk of VTE due to limited mobility,
inflammation, hypobaric hypoxia and comorbidities. ****
VTE events can play a role in acute exacerbations of COPD.*”
Thus, this category of travellers should avoid an excessive
alcohol intake, sedatives, dehydration, and cigarette smoking.
They should keep themselves active during air travel and at
their travel destination.’>*

Asthma
Asthma is the most common respiratory condition reported
by travellers.?? Patients with well-controlled asthma can travel
safely. Patients with uncontrolled asthma or with a recent
exacerbation should be warned against travel until their
condition is completely controlled.”? It is vital that patients
should not interrupt their usual treatment during the journey
and that they should carry a short-acting inhaler and a
short course of rescue oral steroids in case of an emergency
during their journey.”*** Bronchospasm induced by bronchial
mucosal dryness as a result of weather changes, dehydration
and low humidity in the in-flight cabin are the main risk
factors for those who travel with asthma.'®!” It is sometimes
challenging to differentiate true asthma exacerbations from
dyspnoea secondary to hyperventilation or panic attacks.'*'%*
Severe asthma attacks during travel remain rare, although
deaths have been reported.®#'%> A British study reported that
respiratory attacks accounted for 21% of all medical events
occurring in travellers with a pre-existing medical condition.
One third of those suffering from an asthma exacerbation
had forgotten to take their medication.'®* Similarly, Dowdall'®
reported asthma as the most frequently occurring respiratory
condition on flights completed by a major international
airline. Most episodes were mild and resulted from having
left their medication in the hold baggage. In the UK Flight
Outcomes Study, 15% of the travellers had asthma. No deaths
were reported in this group. While there was a worsening of
dyspnoea and a need for antibiotics after travel, the authors
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determined that asthmatic patients were not particularly at
risk. Thus, they concluded that air travel is generally safe for
patients with well-controlled asthma.®”

Interstitial Lung Disease

Research remains limited regarding the experiences of
travellers with interstitial lung disease (ILD). However, current
data suggests that travelling with ILD deserves a detailed
evaluation and pre-travel consideration. An Australian study
investigated the effect of simulated cabin altitude on 15
patients with ILD at rest and during a limited (50 m) walking
test. There was a significant drop in oxygen saturation (mean
SpO, 87% and PaO, 6.8 kPa) which worsened during the
walking test (mean SpO, 79.5% and PaO, 5.5 kPa) despite
normal resting oxygen saturation at sea level.”” Patients with
ILD were more likely than other respiratory patients to visit
their healthcare provider for respiratory care within a month
of their travel.*”

Travellers with ILD should also be properly assessed for
comorbidities and their risk of developing a respiratory tract
infection. They may need to carry a short course of antibiotics
and steroids. Theyalso need tobe advised about theimportance
of vaccination prior to travel. Health care providers should
counsel patients who are on a new generation of anti-fibrotic
agents (e.g. Pirfenidone) about the risk of severe sunburn and
skin photosensitivity associated with use of this agent.’45>104105

Cystic Fibrosis

A comprehensive review by the European Centres of
Reference Network for Cystic Fibrosis (ECORN-CF) in 2010
detailed the steps and recommendations for both patient and
heath care providers in terms of travelling with cystic fibrosis
(CF)."¢ Since then, there has been only a limited amount
of data available on the travel healthcare needs and risks of
patients with CE. According to a recent survey of 100 patients
attending an adult CF Centre in the UK, 96% had travelled
abroad. Some 18% had no travel insurance and 23% had

Table 2. Practical Recommendations for Travel With Respiratory Disease

insurance that did not cover their primary illness. Only 10%
of travellers experienced a CF-related illness (there were 7
respiratory tract infections, 2 who suffered from dehydration
and 1 that developed pancreatitis) and 12% reported a non-
CF-related illness. Four CF travellers had sunburn, three
developed gastroenteritis, there were three ear infections,
one experienced a fall, and one reported gastro-oesophageal
reflux.'%’

Patients with pulmonary CF are at risk of developing
hypoxaemia during flight, high attitude and during
exercise.!?!” Spirometry and HCT predicted altitude-induced
hypoxaemia; however, there is some discrepancy between
both tests in estimation of the level of hypoxaemia in these
patients.®>!'%!* Patients with CF who are travelling to low
humidity areas may have a greater risk of bronchospasm and
mucus plugs leading to lung collapse. Hence, it is imperative
that they keep themselves well hydrated throughout their
trip.!'* It is also advisable to avoid travelling in groups due to
risk of cross infection from other CF patients.'* Some studies
have shown an increase in exacerbation post-travel due to the
poor management of the disease.''*'"” Full compliance with
recommended treatment and physiotherapy reduces the risk
of complications (Table 2).1%¢!8

Diabetes Mellitus

Diabetes is primarily a self-managed disease. However,
travel abroad can be uniquely challenging for many patients
due to several factors including the time zone, weather, diet
and living condition changes.**!"*'** Approximately 15%
of travellers with insulin-treated diabetes stated that their
choice of travel destination was affected by their use of
insulin, particularly in terms of avoiding long-haul travel and
developing countries.'” Nonetheless, travellers with diabetes
can travel safely if they are adequately prepared. A survey of
47 young adults with type 1 diabetes (T1DM) and 48 controls
who had completed 154 international trips demonstrated that
travellers with T1IDM did not develop more travel-related

Respiratory Condition Practical Recommendations

Carry adequate inhaler supply
Chronic obstructive airway
disease/Asthma

Interstitial lung disease

Carry emergency supply of antibiotics and steroids
Careful assessment prior to travel for oxygen supplementation.
Up to date vaccinations including the flu vaccine.

Careful full pre-travel assessment and oxygen supplementation if engaging in high-altitude travel.
Carry an emergency supply of antibiotics and steroids.

A chest x-ray must be done for any patient who has had pneumothorax to confirm its complete resolution before flight.

B th
neumothorax Travel should be delayed to 14 days post-resolution.
Encourage hydration to avoid dryness of the airway and thickened secretions.
Use a nebulizer, if airlines allow, for long-haul journeys.
Cystic fibrosis Chest physiotherapy exercises should be performed pre- and during long journeys.

Additional vaccinations may be needed, depending on the destination.

CF medication may need adaptations according to climate change.
Carry CF specific insurance and health information as well as all necessary contact data.

Avoid sedative drugs and alcohol.
Obstructive sleep apnoea
Use dry-cell batteries in-flight.

CPAP device should be operable at altitude and with a power supply at the destination.
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Box 2. Practical Recommendations for Travellers With Diabetes

General Advice

e  Carry extra supplies of all drugs, glucose and ketone monitoring
equipment.

e Carry a medical letter or identity card with details of your
condition, medication and a contact number in case of
emergency.

e Carry simple carbohydrates in case of a hypoglycaemic event.

e  Check blood glucose frequently, particularly if there is a
significant change in physical activity, diet and/or sleep.

e Avoid exposing blood glucose and insulin devices to extreme
environments.

Foot Care

e Inspect and look after your feet at all times.

e Wear comfortable footwear.

e Wear supportive cotton socks.

e Make sure to dry in between your toes before wearing shoes.
e Avoid prolonged immobilisation.

e Avoid walking barefoot, especially on hot pavements.

Sick Day Rules

*  Make sure to get enough rest and to keep well hydrated.

*  Monitor your blood sugars more often and seek medical advice
for high readings.

e Carry an emergency kit of commonly used drugs such
antipyretics, antihistamines and an oral rehydration solution
(ORS).

Insulin

e Carry a sufficient insulin supply to cover the entire trip.

*  Keep insulin stored properly. Insulin pens can be stored at room
temperature.

e Keep insulin in accessible locations at all times, i.e. cabin
baggage.

e Dose adjustments and correction should be guided by self-
blood glucose monitoring.

e Insulin pump users should carry short-acting and basal insulin
pens in case of an emergency.

Oral Anti-diabetic Mediations

e No dose adjustment is needed during travel for non-insulin
glucose lowering drugs.

e  Patients on sulphonylureas need to have at least three meals a
day to avoid the risk of hypoglycaemic episodes.

e Patients on SGLT2 inhibitors need to keep themselves well-
hydrated and stop taking their medication in the event of
intercurrent illness to avoid the risk of ketoacidosis.

Adapted from Nassar et al,"° and Jawad and Kalra'*

illnesses than healthy travellers. They had an acceptable level
of glycaemic control during their trips without metabolic
consequences.'?

There are several published guidelines regarding
international travel with diabetes.’?*'* These sources are
generally in agreement in relation to the advice that they
provide (Box 2). The management of diabetes is based on a
24-hour cycle. When travelling across fewer than five time
zones, there is no need for an insulin dose adjustment.’'% A
specific dose adjustment is required for travel involving at least
five time zones.'?* Timing is less important when travelling on

oral anti-diabetic medications, expect for sulfonylurea agents.
Patients should be educated not to take sulphonylureas if they
are going to miss meals. Other oral agents (e.g. metformin,
SGLT2 inhibitors, GLP1 agonists, DPP4 inhibitors and
thiazolidinediones) may be continued as they rarely cause
hypoglycaemic episodes.**!!

Warm climate destinations can significantly affect diabetic
medications, supplies and equipment.’**'3* Patients taking
insulin or GLP1 agonists should check the availability
of refrigeration equipment on the airplane and at their
destination. Colder environments can also potentially degrade
diabetes medications and supplies. If ice crystals are found in
insulin vials, the affected vial should be discarded.'** Diabetic
travellers should be advised to wear protective clothing
such as hats, sunglasses, sunscreen, gloves, and comfortable
footwear so then they can enjoy their journey without the risk
of heat exhaustion, cold exposure or foot injuries.'?»!13

Food options for diabetic travellers can be also be a
challenging issue during travel.”*® Diabetic travellers should
choose their own meals during air travel. They should carry
healthy snacks at all times to prevent or treat episodes of
hypoglycaemia.'” When travelling to non-English speaking
countries, food labels and menus can be difficult to interpret,
particularly for diabetic travellers who use carbohydrate
counting. Hence advanced planning using internet-based
resources and seeking formal advice from a dietician prior to
travel can benefit these travellers."®

Physical activities including walking usually increase
during travel and this may increase glucose utilisation and
insulin absorption. This can lead to a decrease in the patient’s
blood glucose level. Thus diabetic travellers should monitor
their blood glucose levels more frequently."**'** They should
also be advised to wear comfortable footwear to reduce the
occurrence of blisters and abrasions.”*” Travellers should
remain well-hydrated and check the quality of the drinking
water available at their travel destination to reduce their risk
of traveller’s diarrhoea and dehydration.'*!4!

Neurological Conditions

Epilepsy and Seizure Disorders

The avoidance of in-flight seizures in travellers with epilepsy
remains the primary consideration. The occurrence of
generalised tonic-clonic seizures in confined aircraft cabin
conditions may be fatal due to the higher risk of developing
status epilepticus and the compromise of the airway.'*>'*?
Therefore, it is strongly recommended that emergency
anticonvulsant medications should be an essential component
of all airline medical kits."*® Air travel is contraindicated in
recurrent and uncontrolled fits."* The patient should be
strongly advised to avoid sleep deprivation and alcohol misuse
as both may lower their seizure threshold. They should also
be strictly adherent to their antiepileptic medication regimen.
An adequate and accessible supply of medication should be
assured during a long-haul flight."*

Transient Ischaemic Attack and Stroke
The avoidance of non-essential travel is recommended
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in patients with frequent or crescendo transient ischemic
attacks."? Individuals following a recent stroke should
wait at least 2 to 4 weeks before their travel or until their
condition has stabilised, depending on the severity."*> The
issue of non-urgent travel after an ischemic stroke is complex.
Unfortunately, there is little data available to guide physicians.
We recommend that further research in this field is needed
to provide evidence-based advice to travelling patients after
a recent cerebrovascular event. It is suggested that stroke
patients with a full neurological recovery or minimal deficits
who are capable of managing their daily activities with
minimal assistance can safely travel without the need for a
medical escort.'*®

Parkinson’s Disease and Other Movement Disorders

The effect of long travel in patients with advanced movement
disorders has been less well studied. A single study reported
the reversible worsening of neuropsychiatric, motor and
non-motor symptoms after travelling by air or land (coach
trips) exceeding four hours in each of the five patients
with an advanced movement disorder.'* All reported cases
experienced a worsening of their motor and cognitive
functions with a failure response to their regular treatment.
The episodes lasted 2 to 5 days. Two patients reported drinking
less fluid while on the flight while others reported poor
sleep and an erratic drug regimen during travel.'*® Patients
should be advised regarding long haul travel. Appropriate
prophylactic measures such as advice on hydration, the timing
of medication and sleep may need to be instituted. They
also should seek airport assistance for gate access. Aircraft
entry and convenient seating arrangements are necessary for
travellers with movement disorders. Pre-arranged seating can
help to assure timely access to the lavatory facilities."*>'*

Autoimmune Neurological Disorders

Neurological diseases such as multiple sclerosis, Guillain-Barré
syndrome and myasthenia gravis often create management
problems for travel medicine physicians.'” These conditions
could be exacerbated either by naturally acquired infections
or by vaccinations and anti-malarial medication."**** The
patients should receive all recommended vaccinations with the
exception of the yellow fever vaccine which is contraindicated
in myasthenia gravis. As a consequence, those patients should
avoid yellow fever endemic areas.” Furthermore, most anti-
malarial agents can worsen or induce myasthenia gravis.'”!
Atovaquone-proguanil remains the safest option for malaria
chemoprophylaxis in these patients.'®

Chronic Kidney Disease

The risk of developing an illness while travelling abroad
depends on several factors including the stage of chronic
kidney disease (CKD), the age of the traveller, the travel
destination, the duration of their stay and the nature of any
planned activities."” The Centre for Disease Control and
Prevention (CDC) website offers information to address
the health risks that a traveller with CKD may face. It also
summarises the travel vaccines recommended for these

travellers.”” Some CKD and dialysis travellers will still
develop an illness despite their health care providers best
efforts. A single six-month prospective study investigated
the incidence of travel-related morbidity for patients on
haemodialysis. Antibiotic use in addition to their biochemical
and microbiological parameters were collected for 3 months
pre- and post-dialysis abroad. A total of 172 individuals
travelled on 200 separate occasions. The rate of central venous
catheter infection was 0.25/1000 for the three months pre-
travel compared to 0.83/1000 in the post-travel period. The
need for oral and parenteral antibiotics for bacterial infection
was significantly higher post-travel. There was no evidence
of hepatitis B or hepatitis C seroconversion. The authors
concluded that travel and dialysis away from a patient’s usual
haemodialysis unit is associated with an increased risk of
bacterial infection, anaemia, and inflammatory response.’**

Finding reliable and timely medical care service during
travel can be challenging in many international destinations.
For CKD and post-transplant patients, it is important
to emphasise food and water precautions, in addition to
planning for the self-management of dehydration which can
worsen renal function. Arranging for dialysis abroad if such a
situation arises is also a sensible step to take. For chronic renal
failure, it is especially important to vaccinate against influenza,
pneumococcal disease and hepatitis B."*»!**!*> Patients on a
low sodium diet should notify their travel agency, airlines,
and hotels in good time prior to their departure.

A worldwide listing of dialysis centres can be obtained via
the website www.globaldialysis.com. As most dialysis centres
around the world have a busy schedule, arrangements for
dialysis at these facilities must be done in advance through
the patient’s centre and social worker. However, most centres
can provide emergency treatment.” Knotek and Biel offer a
guide to help travel planning for peritoneal dialysis patients.'*

Mental Health Disorders

Individuals with a pre-existing mental health disorder rarely
seek pre-travel health advice so the prevention of any acute
exacerbation occurring during travel is difficult.’*”'* Travel
medicine physicians often have little experience in dealing with
these disorders as they tend to focus on infectious diseases.'®
It was reported that around 11% of travellers could experience
some kind of psychiatric disorder with 2.5% suffering a severe
psychotic episode and 1.2% requiring over two months of
therapy on the return home.'*"'¢> Acute psychotic episodes
comprise one fifth of all travel-related psychiatric problems.
Psycho-organic disorders during leisure activities represent
5% of all travel-related problems.'®* Alcohol is often used to
alleviate travel-related fears and anxiety. This in itself can
worsen travel-associated mental health disorders.’** Alcohol
and drugs misuse can worsen psychiatric symptoms and
increase the risk of accident and assaults. They can also
aggravate dehydration, motion sickness, and heat stress.'®®
Jet lag can aggravate psychiatric conditions by precipitating
de novo psychosis and disrupting the biological circadian
system.'* Circadian disruption, insomnia, and sleep-related
problems in patients with schizophrenia may also be due
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to melatonin deficiency, leading to an over-activity of the
dopamine system.'*” A Cochrane systematic review found that
the short-term use of melatonin can be safe and effective in
the prevention of jet lag.'*® It is recommended to take a single
dose of 2 to 5 mg 2 to 3 hours before bedtime and up to 4 days
after arrival at the traveller’s destination. Melatonin decreases
the latency of sleep onset and increases sleep efficiency and
duration.'® It also has an antidepressant effect which may be
useful for vulnerable travellers.'”

Travel medicine specialists should be aware of the side
effects of antipsychotic medications. Travellers who are taking
antipsychotic medications are at a higher risk of developing
VTE on long-haul flights.'”" Some antipsychotic agents can
also cause photosensitivity skin reactions from sun exposure
that can be misinterpreted in a delusional way.'”? Travel health
professionals should also be aware that some anti-malarial
agents such as mefloquine can elicit psychotic symptoms that
can last for several weeks.'”>'” Travellers with a pre-existing
psychiatric condition should carry a copy of their prescription
and an explanatory letter from their physician. This can be
useful as some countries can refuse entry to those with a
history of psychosis. Travellers should also carry an adequate
medication supply and keep them easy to access during
their trip (Box 3). Mental health professionals should liaise
with their colleagues at the traveller’s destination so then the
traveller can gain access to psychiatric services if needed.'”
Arrangements need to be made in advance for these travellers
regarding depot antipsychotic injections due to the need for
a receipt for the medication at the traveller’s destination. The
monitoring of blood tests also needs to be arranged for those
taking clozapine or lithium. Clozapine is usually dispensed
in limited amounts that only cover the period between blood
tests. Therefore, it is crucial to dispense the medication for
the whole travel period because the interruption of clozapine

Box 3. Practical Advice for Travellers With a Psychiatric Disorder

e Ensure that the travel insurance can cover medical evacuation
for psychiatric disorders.

e Carry an adequate supply of medicine and keep medicines in
more than one location.

e Ensure where and how you can obtain a new supply of medicine.

e Avoid travel medicines that can exacerbate psychiatric
conditions unless a specialist physician approves. Take an
alternative to mefloquine if malaria prophylaxis is needed. Be
cautious about the use of chloroquine. Avoid taking modafinil
or similar drugs for jet lag. Be sparing in the use of zolpidem
and other sleep-inducing medications that can affect memory
and perception.

e Attend to sleep; minimise the effects of jet lag due to exposure
to light and take melatonin on a short-term basis.

e  Anticipate cultural changes to minimise a sense of cultural
displacement.

e  Carry anti-anxiety medication to use in the case of a panic
attack.

e Plan for a consultation with your own psychiatrist on your
return.

Adapted from Sanford et al.?®

doses can lead to a rapid relapse of psychosis."”” Most travel
insurance policies exclude the treatment and repatriation
costs incurred due to acute mental illness.'”® However, the
availability of a repatriation protocol and the appropriate
preparation of individuals with pre-existing mental health
conditions should lessen the reluctance of travel insurance
companies to cover these patients.'”

Travelling With Chronic Medication Use

It is important to recognise the barriers to appropriate and
safe pharmacotherapy when crossing international borders
and how can these be minimised. Barriers can include access
to refills, the availability of medication, limited insurance
coverage and foreign languages, all of which may lead to
adverse drug events."”’ In addition to the symptoms of jet
lag, crossing several time zones can challenge the timing of
medication use.'® A scheduled medical evaluation prior to
travel is recommended and may help to remove some of the
barriers. During the evaluation, long-term medications are
reviewed and adapted to the medical condition as well as to
the travel destination, travelling time and mode of travel.'®!

Anticoagulants

Although the newer direct oral anticoagulants currently
have a very specific indication, they offer a better option
than warfarin for travelling patients because of their
quicker onset of action, fewer drug-food interactions and
the lack of necessity for regular international normalised
ratio monitoring.'®*'® Nonetheless, warfarin still presents
the best option for patients with end-stage renal disease. In
patients with a history of falling, the newer agents may not be
preferable to warfarin because of the lack of a well-accepted
reversal protocol.’® One of the convenient characteristics
of warfarin is its once-daily dose. However, this needs to be
constantly adjusted depending on the coagulation profile.'®
In contrast, both dabigatran and apixaban require twice-daily
dosing,'® making them less desirable for travelling patients.
Rivaroxaban and edoxaban may prove to be the best options
for promoting patient compliance because of their once-daily
dosing regimen.'® In circumstances in which the patients’
greatest fear is bleeding and he/she is less concerned with the
potential consequences of VTE, it may be better to hold off on
treatment and to make contact with their primary care doctor
to discuss plans for starting anticoagulation after the travel is
complete.'®

Proton Pump Inhibitors

Chronic proton pump inhibitor use can cause severe
hypochlorhydria and this can lead to bacterial colonisation
and an increased risk of developing an entering bacterial
infection.'® Therefore, physicians should be aware of this
clinical implication. They should consider alternative
therapeutic options for travellers who are departing to areas
with a higher incidence of diarrhoea.'¥”

Contraception
The timing of the oral contraceptive pill (OCP) intake can be
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impacted when travel traverses time zones, particularly for
women taking the progesterone-only pill.® Its effectiveness
can decrease when flying west where the time is prolonged
between doses.'® Travellers taking the OCP can set a second
watch to their home time to avoid confusion with timing.'#
The risk of travel-related VTE is increased by the combined
contraceptive pill. Travellers should follow the standard
preventive measures which include exercises and maintaining
hydration. Below-knee compression stockings should also be
considered for long-haul air passengers taking the OCP.'*#

Coronavirus Disease 2019 (COVID-19) and Chronic
Medical Illness

In December 2019, an outbreak of severe acute respiratory
coronavirus 2 (SARS-CoV-2) infection was reported in
Wuhan, Hubei province, China.”*® Since then, the infection
has spread to nearly 175 countries around the world and
reached pandemic status. The outbreak has already led to
catastrophic outcomes among the patients with a pre-existing
medical condition. Poorer clinical outcomes and higher
death rates have been observed in patients with pre-existing
medical conditions, especially HTN, diabetes, and CVD, all
of which are more common in older patients."””! There are also
concerns about the impact of the pandemic on the routine
management of patients with a chronic illness. It is believed
that the pandemic could last for months and even years until
a safe and protective vaccine can be developed. How routine
leisure and business international travel will gradually emerge
remains to be seen in the coming year. A detailed exploration
of the COVID-19 pandemic and its impact on travellers with
a chronic illness is beyond the scope of the current review.
The data is still quite limited, but we anticipate that further
studies will evaluate the risk of travel with a pre-existing
medical condition during the COVID-19 pandemic era and
produce evidence-based guidance for travellers.

Discussion

As the population ages and the ability to care for patients with
a pre-existing medical condition improves, the number of
travellers with a pre-existing condition is likely to continue to
increase every year. This review attempted to critically discuss
the practical challenges, health risks that encounter travellers
with a chronic illness. We also included the most recent
evidence-based recommendations and practical guidance
for travelling with a wide range of common and important
medical illnesses. A summary of the major recommendations
relating to travelling with chronic illnesses is presented in
Tables 1-5. However, our coverage cannot be considered
exhaustive and relevant disorders which have been omitted
from this work. This review did not address travelling with
pregnancy, physical disability, or immunocompromised
travellers. As these conditions have already been discussed
thoroughly in the current literature.

Traveller with a pre-existing illness should know the details
of their planned trip, to be familiar with standard precautions
and recommendations for travelling with such illness and
recognise the symptoms of decompensation of their illness.

What Is Already Known?

Pre-existing medical conditions such as cardiovascular
disease (CVD), diabetes mellitus (DM) and chronic
respiratory conditions have the potential to complicate
international travel. The majority of travel-associated
illness is thought to be due to decompensation of pre-
existing medical conditions

What Does This Study Add?

We provide a comprehensive narrative review that
addresses the challenges encountered by travellers with
each of these conditions. We have done our best to be
current in our discussions by including recently updated
and evidence-based practical approaches for travel with
each of these chronic conditions, while acknowledging the
need for further research in this field.

For people with pre-existing medical illness, the risk of
decompensation in the absence of potential medical support
can be significant and must be taken seriously. Contrary, with
proper planning and precautions, many individuals with pre-
existing illness can enjoy a safe travel. Eventually, avoidance
of potential risky and complicated trip must be carefully
considered against the benefits of taking such kind of trip.
Travellers and their physicians should work together for a
more individualised and safe pre-travel plan.

This review is subject to limitations. First, the search was
limited to English language articles published in the selected
databases. We did not conduct a search for articles published
in other languages. Only the references of articles that were
available in full text were included.

Conclusion

Travel is generally safe for most individuals with a stable
medical condition. However, a systematic understanding of
the challenges that may arise during travel is critical given the
higher risk of complications in travellers with a pre-existing
medical condition and their associated potential impact.
It is imperative for health care providers to be aware of the
preventative measures and current recommendations that
should be taken before and during travel to protect individuals
with a chronic illness. Guidelines and recommendations
should be continued to be up to dated and directed to protect
this vulnerable group of travellers.
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