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DVT and long haul flights.

What advice should we be giving patients?

The following is a research project of association between DVT and long haul flights.  It discusses the evidence and considers what advice airlines and doctors should be giving for prevention of DVTs on long haul flights.

Aim

I chose to do this project following consultations with four patients who asked me for advice, within a period of four weeks, either in surgery or in ante- natal clinics, on what they should do to stop themselves getting a DVT while flying to Australia, New Zealand, Canada and other long haul destinations.  It is also very topical with numerous articles in newspapers and discussion on breakfast television.  
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I was aware of basic generally held views on preventative measures which I passed on to my patients but on reflection and discussion with my trainer who has also been asked for advice on this subject I felt I did not know the definitive answer to their question or know the evidence available supporting this advice. A quick glance through medical literature produced very little. At this time in medicine it is now accepted that the advice a health professional gives should if possible be evidence based. This means the systematic appraisal of the best evidence available. This is what I hoped to do by evaluating recent papers on DVT formation and the association with long haul flights.


I felt it would be important to know what advice airlines gave to their passengers before and during embarking on a long haul flight and compare this to my advice and the advice gained from a thorough review of the literature. I also chose to view websites which most of my patients could themselves gain access to and may have done so already which in turn may have prompted their initial question.
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Methods and Results

I felt writing to the medical advisors of the major airlines who carry passengers to long haul destinations requesting the advice they give to passengers would be helpful.  I therefore wrote to 14 airlines addressing the letter to the specific individual or department responsible [see Appendix 1], gleaned from speaking to the airline directly on the telephone.  I received replies from five with enclosed leaflets, in-flight magazines and references to web sites. 

I also carried out a literature search using the most widely respected medical search facilities, which both myself and well respected colleagues have used. These included Medline, the Cochrane library and the search engines www.google.com , www.doctors.org.uk , www.bmj.com and those links providing full text as I felt it is not always easy to assess a paper from the abstract alone and especially when I needed to give weight to particular evidence and assess the power of the evidence.
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From personal experience I have found www.google.com to have a very large database and the engine itself is very quick and efficient at doing the searches. Medline and the Cochrane library is up to date, has a wide database and is freely available through NLM on the internet. The key words used were: aircraft, embolism, deep vein thrombosis, long haul, air travel, prevention, economy class syndrome. I limited the search to English written and those written since 1950.  Numerous words had to be used to refine the search to air travel and widen the 

search to include all the different phrases used to describe deep vein thrombosis.  The search produced three case control studies, 40 reports, six editorial, 28 letters and 12 information sites. I also accessed all 14 airline web sites as these may be the sites patients would visit. The information sites I used were those which were supported by a well respected medical authority, a charitable site and those not sponsored by interested parties.

4

Background and Discussion
A deep vein thrombosis usually originates around the valves as a red thrombi consisting mainly of red cells and fibrin. The propagating thrombus is formed of fibrin and platelets and it is this propagation which is liable to embolise.  

Risk factors for venous thrombosis widely held are : increasing age, obesity, immobility, past history or family history of venous thrombosis, varicose veins, malignancy, surgery, pregnancy and oestrogen therapy or contraceptive medication, inherited deficiencies of anti thrombin III, protein C and protein S and anti 5 liaden are associated with venous thrombosis.(1)

The above risks have been widely accepted for the last 10 years or more.  In 1954  Homans (2) reported on the association between air travel and venous thrombo-embolism.  Since then many other reports of venous embolism and long haul air travel have been reported.  These were well discussed by Jack Ansell in his editorial Air Travel and Venous Thrombo-embolism – Is the evidence  In ? (3)
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Early articles are usually individual case reports or small case    with little weight.  It is only recently that larger studies have been reported.  Some show correlation between developing pulmonary embolus and recent air travel of more than three hours (4,5) but others did not. (6,7)

 Lapostolle et al [8] in their paper which reviewed all cases of patients requiring medical care on arrival at Charles de Gaulle Airport from November 1993 to December 2000 showed that the incidence of patients with a pulmonary embolus increased with the distance (and therefore time) travelled on the aircraft.  The incidence of pulmonary embolism was 4.8/1,000,000 for those travelling more than 10,000 Km.
         
        Formation of a DVT has therefore been shown to be a higher risk for patients with long haul flight travel than those who travel on aircraft only a short distance ( a short length of time).  Another case control study [6] studied those referred for diagnostic testing because of suspected DVT.  It compared the risk of venous thrombosis and long distance air travel or long 
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distance travel and showed no correlation between venous thrombosis and long distance air travel or long distance travel.  This study however was very small and therefore the power to rule out long distant air travel as a risk factor in DVT formation was not present.

Other case series were carried out from Paris airports [Orly and Roissy] where the airport emergency medical service diagnosed PE in 70 incoming passengers during the 24 years to 1998 (9), and Heathrow Airport [where 11 of 61 in-flight deaths reported to the Coroner between 1979 and 1982 were caused by pulmonary embolism ] (10).  The island of Martinique where there were 40 reported cases of flight related venous thrombo-embolism in six years (11) and Reunions island where six cases were reported in one year (12) and lastly in the Hawaiian islands 17% - 25% of patients with venous thrombo-embolism admitted to two Honolulu hospitals had a recent history of air travel (13 & 14). 
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All the above show prolonged travel in a seated position [such as the passenger seat of an aircraft] can cause venous stasis.    

This would suggest an association between venous thrombo-embolism and air travel would be consistent with Virchow’s    

classic postulate that venous  stasis contributes to venous thrombo-embolism.

There are however many risk factors for venous thrombo-embolism and since the annual incidence of venous thrombo-embolism is about 1/1,000 population for deep vein thrombosis and 0.5/1,000 for pulmonary embolism (15) and the exponential

rise in air travel of general population throughout all age ranges 

it may well be coincidence which has caused the rise in venous thrombo-embolism diagnosis in patients following air travel.
It may well be coincidence which has caused the rise in venous thrombo-embolism diagnosis in patients following air travel.

Professor A S Gallus and Dr R I Baker [16] clearly discuss the lack of non-biased studies of large enough numbers for anyone to say unequivocally that long haul flights cause a significant 
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increased risk to a traveller developing a deep vein thrombosis. It is however clear from the case studies and reports that there may well be some increased risk of deep vein thrombosis with long haul flights and the fact that there is an absence of good evidence to the contrary it is prudent to assume that air travel can provoke venous thrombo-embolism although the absolute risk remains uncertain.

The fact that air travel may increase the risk of deep vein thrombosis formation and the increased risks already known about would suggest the possible mechanism of deep vein thrombosis production include immobility, cramped position, dehydration [augmented by drinking alcohol and coffee], compression of popliteal vein by edge of seat and seated posture, especially when sleeping [17 & 18].  It would therefore be prudent for prevention of DVT formation to take these suggested mechanisms into consideration when putting forward advice.
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SIGN [Scottish Intercollegiate Guidelines Network] a well respected and medically approved body (have produced the national asthma guidelines) have also produced a very good section on prophylaxis of venous thrombo-embolism. These can be viewed in Section 11:  Long distance travel, and Section 2: risk factors for venous thrombo-embolism which lists the risk factors for venous thrombo-embolism and the evidence available in a table. (See appendix 2) 
They suggest 1) ensuring good hydration – drink plenty of water, 2) restrict alcohol and coffee intake and 3) regularly carry out simple leg exercises and take occasional walks during travel.

In patients at high risk of thrombosis, [see Appendix 2] (e.g. previous deep vein thrombosis or pulmonary embolism, known thrombophilia, recent major trauma, surgery or immobilising 

medical illness, pregnancy), the following prophylactic methods should be considered:
1] GECS [Graduated elastic compression stockings.]

2] A single dose of Aspirin 150 mgs before travel +/- GECS.
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3] A single injection of a low molecular weight Heparin

     (LMWH) before travel in a prophylactic dose +/- GECS.

4] Patients already receiving Warfarin should continue to

    take it +/- GECS.  INR should be checked one week

    before long distance travel and the dose adjusted to

    within the target therapeutic range.

They also mention that the risks of bleeding should be considered [e.g. increased risk of major bleed with Aspirin or Heparin, which is difficult to treat on a long haul flight] and the balance of risks and benefits should be discussed with the individual patient.  
Thrombosis Online [19] also give the same advice as SIGN and in addition suggest passengers should

1] Dress comfortably in loose clothing.  Avoid tight

     garments and shoes.

2]  Get up to stretch legs at least once every hour.
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Aviation Health Institute [20] in addition suggest walking briskly for at least half an hour before take-off and suggest taking low dose Aspirin they day before, during a long haul flight and for three days after.  

This site is useful giving out information but it does not warn about risks of taking Aspirin.

The Royal College of Obstetricians and gynaecologist [21] also suggest that the general measures outlined by SIGN previously mentioned should be carried out.  They advise pregnant women to wear graduated elastic compression stockings which are properly fitted if they are embarking on long-haul flights [those lasting more than four hours] or those pregnant women who also have an additional risk factor, to wear them on all flights.  They state there is no indication for the ‘healthy’ pregnant woman traveller to be reviewed by a medical practitioner or to take any pharmaceutical thromboprophylaxis.  They produce a helpful summary table (see appendix 3).
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Recent studies LONFIT 1 and 2 (22) established that there may be an increased risk of formation of a DVT of between 4% and 6% in passengers travelling on an aircraft for more than 10 hours. LONFIT 3 carried out a study on prevention of DVT formation taking aspirin compared with LMWH in high risk groups. It showed that taking LMWH was much more successful at decreasing the number of thrombotic events occurring than taking aspirin. No DVTs occurred in the LMWH group, 3.6% in the aspirin group and 4.8% in the control group which took neither aspirin or LMWH.

Airlines have obviously taken on board passengers’ concerns and also the threat of litigation and many produce leaflets giving advice on general measures to make peoples flights more

comfortable.  Prevention of deep vein thrombosis is mentioned clearly by Singapore Airlines whereas British Airways advise visiting their web site or consulting your General Practitioner.
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All airlines that responded to my letter advise doing simple leg exercises, reduce alcohol intake and increase drinking more water.  This is advised either in a leaflet they receive before flying , in the in-flight magazine and or the safety video shown before the aircraft takes off.

Only British Airways and Singapore Airlines send out the leaflet on booking a long haul flight with them.  Other airlines such as Air New Zealand send out an informative letter but only on request for specific information on deep vein thrombosis by the passenger to be.

All airlines do not make a direct link with long haul flights and deep vein thrombosis formation and some do not mention deep vein thrombosis at all but it is interesting to note they all advice increasing fluid [water] intake, regular movement of feet and legs throughout the flight and reducing or limiting caffeine and alcohol intake.

Some travel operators such as Trailfinders do send out information for the customers regarding good in-flight practice 
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[increase fluid intake, reduce alcohol and caffeine etc.] when you book your holiday through them.  
All airlines have a web site with information on it as outlined but this is only available to those with access to the Internet.

Perhaps the fear of litigation should the airlines acknowledge the risk of long haul flights the formation of a deep vein thrombosis can account for the poor response to the letters I wrote requesting information on the advice they give.

Conclusion

I feel it is clear from all the papers, editorials and sources of advice I have managed to access that at the present moment in time there is not enough powerful published data to given an accurate risk assessment of increased risk of deep vein thrombosis formation on long-haul flights.

Further prospective studies with large enough numbers to give them power need to be carried out and results assessed in a non-biased manner so that absolute risk can be established. 
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Specific factors need to be studied to see if one or any or which specific one of these leads to the highest increase in risk of developing a deep vein thrombosis.  It is only then that preventative measures can be taken prior to or during long-haul flights.

In the meantime I feel it would be safe to assume that long-haul flights together with other known risk factors may lead to an increased risk of deep vein thrombosis.  It would therefore be sensible to take simple safe measure to try and decrease the perceived increased risk.  These would include reducing alcohol and caffeine intake, increase water intake, increase leg and foot exercises and moving around the aircraft once or twice hourly as safety allows.  
If you are at a greater risk of developing a deep vein thrombosis then it would be sensible to wear well fitted graduated elastic compression stockings and discuss the taking of Aspirin of LMWH with an informed medical practitioner.
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Since education of the risks and preventative methods is essential it would seem appropriate to require all airlines to inform their passengers prior to their flight of the benefits in decreasing any risk by decreasing alcohol and caffeine intake, increasing water intake and regular movement of feet and legs.

Airlines, as some already do, could provide bottled water for all passengers’ consumption during the flight in order to increase hydration or encourage passengers to take their own on board to consume during the flight.

When the general public are informed of all perceived risks and preventative measures, they are then empowered to have the choice to follow the suggestions or not and thereby control some of the risks themselves.

I now feel that at least I can answer the question :

“What should I do to prevent a clot?” 

with confidence and inform the patient that although there is no powerful evidence to suggest a decrease in alcohol and caffeine intake, increase in water intake and exercising one’s feet and 
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calves stops the formation of DVTs, it may at least decrease their risk.

I would advice pregnant women to get some graduated elastic compression stockings correctly fitted and follow the above advice.

For people with previous venous thrombo-emboli’s and high risk groups, I feel confident I could discuss their worries and queries to decide whether they should take an aspirin prior to, during and post flight or discuss with the appropriate secondary care specialist to decide whether they should take a LMWH injection prior to travel when appropriate.

Since this has provoked discussion within my training practice, this paper will be formally presented to a practice meeting so that the practice will have a common policy on giving advice on this situation.

Word Count = 2821
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