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Déclaration de relation avec les industries de santé en rapport avec le
théme de la présentation (loi du 04/03/2002)

. Conférencier

Air Liquide Santé ; Astra-Zeneca ; Bayer ; Boehringer-Ingelheim ; Lilly ;
Daiichy-Sankyo ; Merck-Serono ; The Medicine Company

@ Investigateur principal d’une recherche ou d’une étude clinique

Air Liquide Santé ; Astra-Zeneca ; Boehringer-Ingelheim ; Lilly ; Daiichy-
Sankyo ; Merck-Serono ; The Medicine Company
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Risque thrombo-embolique
& voyages aériens
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1927. Lindberg traverse
'Atlantique (33,5 h)




1927. Lindberg traverse
'Atlantique (33,5 h)

Années 1920. ;
Premiéres compagnies aériennes commerciales [



1951. Avion capable de transporter a vitesse de croisiére moyenne
de 650 km/h, 80 passagers sur une distance de 2.000 km...
La Caravelle




1951. Avion capable de transporter a vitesse de croisiére moyenne
de 650 km/h, 80 passagers sur une distance de 2.000 km...
La Caravelle
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2008. Airbus A380...
Capable de transporter plus de 500 passagers sur plus de 12.000 km...



 médian au skbge de Fomganiaation & Gendve. Il 'agit dun record en dollen”

Plus de vols, plus de destinations,

TAUX DE CROISSANCE DU MARCHE
2007-2027

Accund > Beigiqus > Socee

Secteur aérien: I'l|ATA table sur des
bénéfices record en 2010

L'Associaton intemationale du transport adnen (IATA) prévorlt des DArdfices records pour e sectour o
15,1 rulliards do dollars contre une sstmaton de B 9 milliards sn septembre grice A une Melewn Conjonctim
dcorormiGue. a-t-elle irdicué mand

“Nous relevons nos prévisions de béndfices pour Nnduatre adnerne en raison dun solide redressement des
tes ol UNe UtESAton Nettemant Melleurs dos Capacilés dos avions® & ewp

RSTATA N Ut rte - £ concrve Norore teomtre Transport Transpent
a Soulignd I'doonomiste en chel de "
Pessociation qui représente prés de 230 compagries adriennes sssurart 3% du reflc Comm o inle dmdcrs de de passagers de fret

o commarciel, Dran
™ passagers (
Poarce Ln revanche, les compagres sdnennes deviment voir leur béndfices retomber an 2011 4 9.1 milliards \ el on servie kRH] ﬁml

e dollars, en Maison des prix devis du PAtrole ot Ure Tabie MENse 06 NECONOME CUIOPHNNNG, &

*NOUS prdvoyons loujours une Dalsss den profits rets en 2011 & 9.1 miliands®, & sxplqud fessociation. (FEJ)

14/12 | 07:00 | Bruno Trevidic LeSEChOS

Boeing et Airbus bouclent une année record

Les deux avionneurs, qui enchainent les commandes record, n‘ont jamais livre
autant d'avions qu'en 2011 et devraient encore augmenter leur production I'an

prochain. Aprées avoir embauché plus de 4.000 personnes cette année, Airbus
prévoit d'en recruter au moins autant en 2012.
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Septembre 1913. Tours.
* Atterrissage “involontaire” d’un

Blériot XI militaire
|

1921 : 1.764 atterrissages forcés EH¥ 4
(50% causes mécaniques & 50% météorologiques) Ny
12 pilotes tués




Septembre 1913. Tours.
* Atterrissage “involontaire” d’un

Blériot XI militaire
|

1921 : 1.764 atterrissages forcés €% 4
(50% causes mécaniques & 50% météorologiques) |

12 pilotes tues

D’emblée,
le risque du transport aérien n'a échappé a personne !



Chroniques du ciel

Les questions autour de la mystérieuse
disparition du vol MH-370

LE DIMANCHE 16 MARS 2014 A 07:45 WP 10 commentaires % % % % 7T (4 votes)




11 Septembre 2001
New-York. 2000 morts

e
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20 Janvier 1992
Mont Saint Odile. 87 morts
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Conséquences médicales

* In-flights emergencies Goodwin, BM) 2000

<= Responding to medical events during commercial airline flight
po— Gendreau, NE/M, 2002
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s there a doctor in the aircraft ?
Top-10 in  flight  medical

emergencies

Dawdall, BM/, 2000



Homans, NE/M, 1954

Cas 1 : homme de 54 ans. Thrombose veineuse
profonde apres 2 x 7 heures de vol en 3 jours.

THROMBOSIS OF THE DEEP LEG VEINS DUE TO PROLONGED SITTING

Cas 2 : homme de 53 ans. Thrombose veineuse
profonde apres 2 x 2 heures de vol en 5 jours.

Cas 3 : femme de 19 ans. Thrombose veineuse
profonde apres un voyage en voiture Nebraska-
Boston.

Cas 4 : homme de 56 ans. Embolie pulmonaire
apres un voyage en voiture,

Cas 5 : homme de 59 ans. Thrombose veineuse
profonde aprés soirée au théatre.,




Arguments physiopathologiques

| ésion endothéliale

e
Virshow N
.

Virshow,
. Frankfurt Meidinger, 1856

Stase veineuse Thrombophilie



Arguments physiopathologiques

| ésion endothéliale

* Favorisée position assise, jambes croisées
e Systéme anti-thrombine endothélial activé
Kieffer, Med Aéronaut Spatiale, 1994

Triade de Gobin, Artéres Veines, 1994
Virshow %{
=
Virshow,
. Frankfurt Meidinger, 1856 __\
Stase veineuse Thrombophilie
* Disparition jeu valvulaire Position assise > 1 h
* Perte activité musculaire e Hématocrite +30% (42 a 54%)
Noddeland, £ur / Appli Physiol, 1988 * Protidémie +40% (6,6 a 9,3 g/dl)

Landgraf, Aviat Space Environ Med, 1994 Moyses, Int / Microcirc Clin Exp, 1987



Too much flying or too much sitting?
Dale, Arch Intern Med, 2003

Voiture & théatre !l Homans, NE/M, 1954

Train Lapostolle, Press Med, 2004

CASE STUDY

eThrombosis: the 21st Century variant of venous thromboembolism Beasley Eur /?esp/'r ] 2003
associated with immobility J '

30 July 2011 Last updated at 15:44 GMT [ 5000 Jeginas § fREE F-)

Gamer Chris Staniforth's death blamed
on DVT

A man whose son died after playing video
games for long perlods Is campaligning for
greater awareness of the risk posed by their
excessive use,

BEE - Mo | Sy | Waothr  Temsl| TV R Mo +

! Chris Staniforth, 20, who would play his
N EWS SHEFHELD & SOUTH YORKSH|R L console for up to 12 hours, died in May from
deep veln thrombosis (DVT).

Home QBN Africa Asia-Pac Eurcpe Latin America MidEast South Asia US & Canada Bu Health S

His father David believes the condition may

England  Northern lreland  Scoland Wales UK Politica Cducation Magazine p~
: . Chre
have been triggered by long gaming sessions. % .

DVT can form during long periods of
immobility and can kill if the clots travel to the lungs Related Stories

Computer records showed his son would sometimes play online on his  pag spoaks after son's
Xbox for periods up to 12 hours. DVT death

The coroner said a clot formed in Chris' left calf before moving to his
lungs.




Prothrobin fragments 1 and 2 (nmol/L)

Factor V11la (U/L)

> Q
0o

& 8

Réle propre du voyage aérien : hypoxie/hypobarie

[JControl
E Hypoxia

8 h 45 min

Time (h)

Thrombin-antithrombin complex (ug/L)

D-dimer (ug FEU/L)

Bendz, Lancet, 2003
Crosby, Lancet, 2000



* Beighton, Br Heart J, 1967
Description de la premiére embolie pulmonaire

e Symington, Br/ Dis Chest, 1977

__ Embolies pulmonaires chez 8 patients apres voyages en avion dans

4

2 série de 182 patients
"« Syndrome de la classe économique »

* (Clerel, Bull Natl Acad Med, 1999
70 embolies pulmonaires a ADP dont 76% pour vol > 12 h

Incidence estimée a 0,5 cas/million passagers



* Etude échographique aprés voyage aérien > 8 h

Scurr, Lancet, 2001 Sans contention Avec contention
N=231 116 fil5
o 12* (10%) 0 (0%)

= 3
— Ftudes cas-témoin
N

- Voyage > 4 h et < 4 semaines : OR : 3,98 [1,9-8,4] - N=160 :

Dont 9 voyages en avion, 28 en voiture et train

Ferrari, Chest, 1999

-Voyage > 3 het < 4 semaines: 7% vs 5% : NS — N=788

Kraaijenkagen, Lancet, 2000



The risk of venous thromboembolism from air travel

The evidence is only circumstantial
Geroulakos, BM), 2001

Pulmonary embolism after air travel may occur by
chance alone

Davis, BMJ, 2001




The risk of venous thromboembolism from air travel

The evidence is only circumstantial
Geroulakos, BMJ, 2001

Pulmonary embolism after air travel may occur by
chance alone

Davis, BMJ, 2001
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« Problem with the assessment of risk factors for

venous thromboembolism. »

Egermayer, Chest, 2001

136 millions de passagers
56 embolies pulmonaires
Age moyen : 57 + 12 ans

42 femmes/14 hommes



« Problem with the assessment of risk factors for
venous thromboembolism. » Evernmayer, Qest, 2001

136 millions de passagers
56 embolies pulmonaires
Age moyen : 57 + 12 ans

42 femmes/14 hommes

0,4 cas/million passagers
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Figure 1. Incidence of Pulmonary Embolism According to Distance Traveled by Air.

Values shown above the bars are numbers of cases per million passenger arrivals, with 95 percent
confidence intervals. To convert kilometers to miles, multiply by 0.62.

Lapostolle, NEJM, 2001



Pérez-Rodriguez, Arch Intern Med, 2003

477
(2.66-8.41)

Incidence of PTE
(per Million Passenger Arrivals)

0.25

6-8
Flight Duration, h

Incidence of pulmonary thromboembolism (PTE) according to flight =
duration. Values shown above the bars are numbers of cases per 1 million
passenger arrivals.

(per million passenger arrivals)
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Figure 1. Incidence of Pulmonary Embolism According to Distance Traveled by Air.

Values shown above the bars are numbers of cases per million passenger arrivals, with 95 percent
confidence intervals. To convert kilometers to miles, multiply by 0.62.

Lapostolle, NE/M, 2001



Incidence sous-estimée

1. Patients avec thrombose veineuses profonde non inclus
2 Patlents sans gravité non inclus
arret cardiaque en vol ou a arrivée non inclus










Quels facteurs de risque spécifiques ?

EprToriaL [

Annals of Internal Medicine

Travel and Venous Thrombosis: An Exercise in Thinking About Bias

n a meta-analysis in this issue, Chandra and colleagues
(1) conclude that the best estimate of the effect of travel
on venous thrombosis (VT) is a close to 3-fold increase in
risk. To arrive at that conclusion, they exclude the case—
control studies in which the controls were referred with the
suspicion of VT, like the case patients, but tested negative
for VT. These studies found no excess risk. Their exclusion
from the analysis might surprise readers; controls with the
same reasons for referral who came from the same popula-
tion would seem ideal. Our purpose is to discuss the selec-
tion of controls for case—control studies, using Chandra
and colleagues’ article as an example. Our principal con-
clusion is that Chandra and colleagues’ explanation of their
results goes in the right direction but is incomplete.
Chandra and colleagues removed case—control studies
that used referred controls from their final analysis because,
they argue, investigators make a mistake when they think
that controls in a case-control study should resemble case
patients as closely as possible (1). Making groups as equal
as possible is the usual reasoning in follow-up studies or

fluence of diagnostic suspicion bias in case—control studies.
One way to avoid this bias is to study only patients with
severe symptoms, who would always be referred for work-
up, so that diagnostic suspicion bias should play no role.
The association between oral contraceptives and VT re-
mained equally strong in studies that enrolled only women
with severe symptoms (see references in Bloemenkamp and
colleagues’ study [3]). Another strategy is to use referred
patients as controls. If physicians preferendally refer
women who use oral contracepuves and have leg symp-
toms, the frequency of oral contraceptive use will be the
same in referred persons with and without VI—unless
contraceptives are truly associated with VT. Studies that
used this design yielded the same risk estimates as studies
with nonreferred controls (3, 4), which suggests that diag-
nostc suspicion bias does not play a2 major role in the
association of oral contraceptives with VT. Use of referred
controls also helped to exclude potendal bias in the asso-
ciation between aspirin and the Reye syndrome, another
major controversy (5).
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Travel and Venous Thrombosis: An Exercise in Thinking About Bias

n a meta-analysis in this issue, Chandra and colleagues
(1) conclude that the best estimate of the effect of travel
on venous thrombosis (VT) is a close to 3-fold increase in
risk. To arrive at that conclusion, they exclude the case—
control studies in which the controls were referred with the
suspicion of VT, like the case patients, but tested negative
for VT. These studies found no excess risk. Their exclusion
from the analysis might surprise readers; controls with the
same reasons for referral who came from the same popula-
tion would seem ideal. Our purpose is to discuss the selec-
tion of controls for case—control studies, using Chandra
and colleagues’ article as an example. Our principal con-
clusion is that Chandra and colleagues’ explanation of their
results goes in the right direction but is incomplete.
Chandra and colleagues removed case—control studies
that used referred controls from their final analysis because,
they argue, investigators make a mistake when they think
that controls in a case-control study should resemble case
patients as closely as possible (1). Making groups as equal
as possible is the usual reasoning in follow-up studies or

Annals of Internal Medicine

fluence of diagnostic suspicion bias in case—control studies.
One way to avoid this bias is to study only patients with
severe symptoms, who would always be referred for work-

up, so that diagnostic suspicion bias should play
The association between oral contraceptives anc
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Age (mean [SD],

years)
Body-mass index

(mean [SD), kg/m?)

Aspirin use

Comorbid conditions
Economy-class travel

Family history of
venous

thromboembolism

Female
Hormone use in
women

Symptoms of deep

vein thrombosis
Symptoms of

pulmonary embolism

Compression
stocking use

Thrombophilic nsk

factor*

Venous

thromboembolism thromboembolism
(n=869)

49-0 (11-8)

(n=9)

54-3 (11-5)

27-3 (3-1)
5/9 (56%)
5/9 (56%)

7/9 (78%)
1/9 (11%)

6/9 (67%)
4/6 (67%)
5/9 (56%)
3/8 (38%)
4/9 (44%)

2/9 (22%)

No venous

25-7 (4-4)
270/869 (31%)
314/869 (36%)

711/869 (82%)
95/864 (11%)

438/869 (50%)
124/438 (28%)
283/869 (33%)

87/869 (10%)
142/869 (16%)

51/618 (8%)

All

49-0 (11-8)

25-8 (4-4)
275/878 (31%)
319/878 (36%)

718/878 (82%)
96/873 (11%)

444/878 (51%)
128/444 (29%)
288/878 (33%)

90/877 (10%)
146/878 (17%)

53/627 (8%)

Continuous variables are presented as mean (SD) and categorical variables as
number of participants/number with information available (%). *Factor V Leiden
gene mutation, prothrombin A20210G gene mutation, antithrombin |lI

deficiency, anticardiolipin antibody

positive.




Role de la “'physique du vol” non démontre
Role classe du vol non démontre.




Incidence Lapostolle, Thromb Haemost, 2009

(cas/million passaQV
8

Female

Distance du voyage (km)




Tall person Short person

Morio, Circ J, 2005

~Etude de cohorte : 8.755 employés de compagnies
internationales suivis pendant 5 ans

Person-Years

IR/1,000 PY
(95% ClI)

IRR
(95% CI)®

Flights Risk/Flight© Case/Numbe
of Flights®

0.7 (0.2-1.5)
6.3 (2.4-12.0)
1.3 (0.8-1.9)
2.4 (1.2-4.0)
0.9 (0.2-2.1)
3.6 (0.9-8.1)

Reference
9.8 (3.1-30.9)
Reference
1.9 (0.9-3.9)
Reference
3.7 (0.8-16.9)

1/2,036
1/6,281

1/4,561

Kuipers, PLoS Medicine, 2007




Etude cas témoin, patients avec atcd de TVP ou EP

Voyage en avion récent ou non

Control

Patient

- N=54 N=108
§Female 33 (61%) 71 (68%) 0.55
) Age (years) 44 (32-55) 47 (38-55) 0.17
Height (cm) 170 (163-176) 169 (164-177)  0.78

Weight (kg) 69 (58-81) 74 (62-87) 0,10

BMI 23 (21-27) 25 (22-29) 0.10

Belhacene, Urgences 2012



Etude cas témoin, patients avec atcd de TVP ou EP

Voyage en avion récent ou non

Control

Patient

N=54 N=108

5 Anomalies de 'hémostase 16 (30%) 21 (20%) 0,12
Résistance PCA 6 (11%) 9 (8%)
Facteur I 4 (7%) 7 (6%)
Facteur V Leiden 6 (11%) 9 (8%)
Activation plaquettaire 1 (2%) 0 (0%)

Belhacene, Urgences 2012



Etude cas témoin, patients avec atcd de TVP ou EP

Voyage en avion récent ou non

Patient Control
N=54 N=108
Total risk score N(3=3) 6 (6-9) 0.0007

Major risk factor 0.0 (0.0-0.0) 0.0 (0.0-3.0)  0.0009

Minor risk factors 0.5(0.0-1.0) 1.5(0.0-2.0) 0.37

Belhacene, Urgences 2012
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ncipal facteur de risque : voyage lui méme
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Figure 1. Incidence of Pulmonary Embolism According to Distance Traveled by Air.

Values shown above the bars are numbers of cases per million passenger arrivals, with 95 percent
confidence intervals. To convert kilometers to miles, multiply by 0.62.

Lapostolle, NE/M, 2001






% Prophylaxie
=

| =t

Quelle prophylaxie 7



Recommandations

* Schobersberger W, Toff WD, Eklof B, et al. Traveller's thrombosis:

International consensus statement. Vasa 2008:37:311-7.
Pu——

— = Watson HG, Baglin TP. Guidelines on travel-related venous
'—_"'-5—-.-_...
thrombosis. Br / Haematol 2011:152:31-4.

 Kahn SR, Lim W, Dunn AS, et al. Prevention of VTE in nonsurgical
patients: Antithrombotic Therapy and Prevention of Thrombosis,

9th ed: American College of Chest Physicians Evidence-Based
Clinical Practice Guidelines. Chest 2012:141:e1955-226S.



Pour quel patient ?

Groupe 1 Passagers sans risque personnel supplementaire (voir ci-dessous)

Risque faible |Chaque voyage prolongé est associé a un risque légerement accru mais indetermine

Groupe 2 Facteurs augmentant le risque individuel. Apres 2, augmentation supra-additive
Risque moyen |- Grossesse ou post-partum
- Age > 60 ans

- Thrombophilie documentée

- Antécedents familiaux de maladie thrombo-embolique
- Varices des membres inferieurs et/ou insuffisance veineuse chronique
- Contraception orale ou traitement hormonal substitutif

- Obeésite (index de masse corporelle > 30)

G 3
rotpe - Antécedents thrombo-embolique

Risque éleve ) ‘ L ‘
- Neoplasie ou autre pathologies severe evolutive

- Immobilisation (platre....)

- Chirurgie majeure réecente

Schobersberger, VASA, 2008




% Prophylaxie comportementale

| —4——
e Proscrire les sédatifs

» Eviter de plier & croiser jambes

e Boire abondamment

* Limiter les boissons alcoolisées & le tabac
* Limiter les vétements compressifs

e Favoriser les mouvements & la déambulation

[ A



Prophylaxie physique

Mouvements et déambulation
—

. —t ™

Noddeland, Eur / Appli Physiol, 1988, Landqgraf, Aviat Space Environ Med, 1994
= = ppilEny. g P
M

Port de bas de contention

Scurr, Lancet, 2001 ; Belcaro (Lonflit Il), Angiology, 2001

Ftude Lonflit Il Contention | Controle
Haut risque + voyage 10-15 h e gl 3
Thrombose veineuse échographique 0,2% 45%




T

E Prophylaxie pharmacologique

==

Veinotoniques et aspirine : inutiles

0as poids moléculaire (pas d’AMM)

_ Cesarone, Angiology, 2002 | (p<0,002)



Stratégie prophylactique

Mesures

Group I: Low risk

General measures

* Performregular leg exercises, e.g. ankle movements, isometric exercises, walking.
During travel by car and bus, take regular breaks to walk sbout

* Maintain normal fluid intake (at least 250ml every 2 hours) and avoid excessive alechol
consumption

*  Avoid the use of tranquillisers and sleeping pills whilst in the sitting position

mentales

|
Group 2: Medium risk
| * General measures, as for Group 1

* Graduated compression stockings (compression at least 10-20 mmHg but 20-40 mmHg
in subjects with chronie venous insufficiency)

e In special cases, consider low-molecular weight heparin, ag for Group 3

Group 3: High risk
*  General measures, as for Group 1
* (Graduated compression stockings (at least 10-20 mm Hg compression but 20-40 mm
Hg in subjects with chronie venous insufficiency

Consider low-molecular weight heparin

Schobersberger, VASA, 2008




e,

< 3 heures

= Prophylaxie : synthese

3 a 8 heures

>8h

Faible Rien Rien Rien
Rien
Intermédiaire Rien Contention
ou contention
Contention
Elevé Rien Contention

+ anticoagulants




Recomme lld'dtiOll S

« CHEST

and found a symptomatse VITE tnesdence of 0.81
per 100 person. years. Semilarly, 2 mtmspectve study
of 18,661 nuning home patterts tn Kansas found 2
VTE tncidence of 1.30 per 100 person-years ' These
studtes suppest that the best esttmate of the ansual
incddence of symptomatie VIE in nursing home
patients 15 spproctmately 1%. The wee of anticosgu-
lamt prophiylaxts has not been emamined adequatedy
tn this populatson to draw conclusons on whether
the benefits outwedph the risks and costs.

The txsdence of VIE tn postacute care factl-
ties was cxamdned tn 2 prospective cohort study of
3,008 pattents admitted for rehabiinanon afier acute
medieal flines or suspery'® Reusons for admisdon 1o
the factitty tnchaded medical fliness (34.7%), stroke
(21.1%), and surgery (31.7%). Most patsents (73.1%)
recetved anticosgpulat thromboprophylaxts, which
was primarily LMWEH. The tncsdence of symptom.
atse: VTE was 2.4% durtng the stay at the facdity
(medtan duration 26 days). Risk facsars for VIE were
cancer and prior VTE.

Two cross-sectional studies examined the preva.
lesce of asymptomatic DVT tn elderly patsents 1n
postacute care facilittes in France and detected
asymptomatic DVT m 14.0% and 15.5% of passents,
respectively 'S A subsaquent analyds that com.
bened data from these two studies noted that although
proctmal DVT was sot signtficantly reduced amoag
patteats who recetved LMWH propbylaxts (3.7%
vs 4.0%; P = .16), tids difference becume stattstically
sipnaficant with the use of propensity analysts to con-
trol for potesstally confixnding vartables (OR, 0.56;
P =001 These stadies sugwest that the tnesdence
of asymptomatic DVT in elderly patiests in postacute
care factises ¢ stendlar 10 that of bospttaltzed patsents.
However, thetr ohservational designs and lack of
pattent-tmportant end potats does not allow for any
condusions to be drawn on whether thromboprogshy-
luxts 15 of beneft in this populaton (Tatde S23)

The avatlable data suppest that suntng home
pattents have an inckdence of symptomaie VTE of
1% smnmlly and postacute care patfents have an
toesdence of LO% 1o 24% durtng thesr stay at the
facility. These data offer some tndirect support for
prophiylaxts of tmmobtle pattents n postacute or
sishacute care factitties, as thesr incdidence of VTE
may be stmilar to that of acutely 1ll hosptialezed
pattents. Randostzed trials are needed 10 determine
1f the benefies of anticospudant throsboprophylas
outwedgh the risks i thes popalation.

Tecommendanon
3.1 In chromically immobilized persons rosid-
ing st home or at a nurving home, we saggest

aguinst the routine use of thromboprophyiaxis
(Crade 2C).

wam wapats e

6.0 Losc-Disvasce Tuave,
6.1 Nisk of VTE

Proloaged atr travel results 1n 2 very small absohae
tncddence of VIE. A systematic review and meta.
amalysts of |4 studtes (11 wse-control, two cobor,
and one casecTossover) of sk for VTE i tavelers
demonstrated 2 pooled RR of 25 (83% CI, 22.1.7).
A dose-respomse relationshtp was 1denttied, waith an
18% higher risk of VTE for each 2-h tncrease in travel
duratton. == However, the overall absolue tnct-
dence of a sympiomatse VTE i the moath followtng
a flght >4 h & | 10 4,600 fiaghts, ™ with 2 reported
tncsdence of asympromatse VIE on arrval from 2 tip
mngtng from 0% to 1.3%.'= The tncsdence varies by
the type and duration of traved and by tndtvadual risk
factors "= Thrombosts risk aso appears 1o be
tncreased for travel by car, bus, or tmin =0

The assoctation between afr truved and VTE 1s
strongest for fights >8 o |0 hESSOLIE gnd g
tncreased tn the presence of VIE rsk factors such
as recent surpery. ™ For those on fsghts ™ 4 h, tmmo-
ity during the fsghe and window seating (espectally
I'u'nbcspenms also tncrease the risk of VIE.™
Espectally tall or shont passengers may have an
increased risk.™® There 1s no definttive evidence
that dehydrsion, truvel tn sconomy class, and drink-
tng akoholie bevernpes on the fsght are related o
VTE risk.

Most sdtviduals with tavel-sssoctated VIE have
one or more known risk fctors for thrombosis,
tnchading VTE, recent surpery or trauma,
active maligrancy, pregnancy, estrogen wse, advaneed
age, lmtted mobility, severe cbestty, or o thrombo.
phibic @sorder =D xe ergh:ﬂhv valunteers,
cougulatson acttvatson observed after an 5-h Baghe was
greater tn camiess of factor V Letden and tn women
taking oral contraceptives 8 Casecontrol stiadies hane
repories] an increased risk of VIE in tmvelers who
have theoenbophilta and use ord contraceptives, 0%

We sdenttfied a Cochirane review® of uine RCTs of
thromboprophylans tn long-distance atr traveders
(Tubles 524, S25). All but one of these trials was con-
ducted by 2 sngle proup of Investipaaors, 484610 Trels
enmlled 2 mix of low- and tncressed sk subgects
based om risk factors for VIE, and most studies
ncduded persons wking fitghts of > 7 h. Asympomanie
DVT detected by screentng ultresound examnatson
wits the primary end poant. All of the trigls have meth-
odologse tmmagons that compeosmtse thetr interpre-
tation. Further, the UK Ceneral Medical Councl’s
Fitness to Pmctice Fanel judged that these papers
tncluded comsthors who had sot approved the papers
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Recommendations
and found a symptomatse VITE tnesdence of 0.81 6.0 Loswc-Disvasce Trave,
per 100 person. years. Semilarly, 2 mtmspectve study 6.1 Risk of VTE

of 18,661 nursing home pattents tn Kansas found 2
VTE tncidence of 1.30 per 100 person-yeurs * These Prolonged air travel results 1n 2 very small absohae
studtes suppest that the best esttoate of the ansual tncddence of VIE. A systematic review and meta-

\ = incsdence of symptomatic VIE tn nurstng home amalysts of 14 studses (11 wsecontrol, two cohort,

pattents 15 spproctmately 1%. The wse of anticosgu- and one casecTossover) of nsk for VTE i tavelers

lamt prophylarts has not been evamined adequatedy demonstruted 2 pooled RR of 28 (83% CI, 22-1.7).

‘ tn this populatson to draw conclusons on whether A dose-response relationshep was tdenttfied, wath an
the benefits outwedph the risks and costs. 15% higher risk of VTE for each 2-h tncrease in trave]

‘ The tmxsdence of VIE tn postacute care factl- duratton. =2 However, the overall absolue tnct-

ites was cxamned tn 2 prospective cohort study of dence of a sympaomatse VIE in the moath followsng
3,008 pattents admitted for rehabdianon afier acute a fight >4 b & | 1n 4,600 fights, ™ with 2 reported
medical fines or surpery.'™® Reusons for admisdon 1o tncsdence of asympromatse VTE on armival from a trip
the factitty tnchsded medical fliness (34.7%), stroke rangtng from 0% to 1.9% 2 The tncsdence varies by

(21.1%), and surgery (31.7%). Most pattents (73.1%) the type and duration of traved and by tacitvacual sk
recetved  anticosgulae  thmomboprophylacs, which factors "= Thrombods sk as appears o be
was primarily LMWEH. The tncsdence of sympiom-  sneregsed for travel by car, bus, or tmtn 8.0

o DVT detected by screening ultrasound examination
a was the primary end point. All of the trials have meth-
~ odologic limitations that compromise their interpre-
tation. Further, the UK General Medical Council’s
Fitness to Practice Panel judged that these papers
included coauthors who had not approved the papers
and erased the principal investigator from the register
of the General Medical Council.’»* Regardless, as there
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Recom mendations

6.1.1. For long-distance travelers at increased risk
of VIE (including previous VTE, recent surgery

or trauma, active malignancy, pregnancy, estro-

gen use, advanced age, limited mobility, severe
obesity, or known thrombophilic disorder), we
suggest frequent ambulation, calf muscle exercise
or sitting in an aisle seat if feasible (Grade 2C).




Recom mendations

6.1.1. For long-distance travelers at increased risk
of VTE (including previous VTE, recent surgery

or trauma, active malignancy, pregnancy, estro-
gen use, advanced age, limited mobility, severe
obesity, or known thrombophilic disorder), we
suggest frequent ambulation, calf muscle exercise
or sitting in an aisle seat if feasible (Grade 2C).

6.1.2. For long-distance travelers at increased

risk of VIE (including previous VTE, recent
surgery or trauma, active malignancy, preg-
nancy, estrogen use, advanced age, limited
mobility, severe obesity, or known thrombophilic
disorder), we suggest use of properly fitted,
below-knee GCS providing 15 to 30 mm Hg of
pressure at the ankle stockings during travel
(Grade 2C). For all other long-distance travelers,
we suggest against the use of GCS (Grade 2C).
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6.1.1. For long-distance travelers at increased risk
of VTE (including previous VTE, recent surgery

or trauma, active malignancy, pregnancy, estro-
gen use, advanced age, limited mobility, severe
obesity, or known thrombophilic disorder), we
suggest frequent ambulation, calf muscle exercise
or sitting in an aisle seat if feasible (Grade 2C).

6.1.2. For long-distance travelers at increased
risk of VIE (including previous VTE, recent
surgery or trauma, active malignancy, preg-
nancy, estrogen use, advanced age, limited
mobility, severe obesity, or known thrombophilic
disorder), we suggest use of properly fitted,
below-knee GCS providing 15 to 30 mm Hg of
pressure at the ankle stockings during travel
(Grade 2C). For all other long-distance travelers,
we suggest against the use of GCS (Grade 2C).

6.1.3. For long-distance travelers, we suggest
against the use of aspirin or anticoagulants to

prevent VIE (Grade 2C).
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Air Travel-Related Deep Vein Thrombosis

and Pulmonary Embolism

eep vein thrombosis occurs when a bleod clot lorms in the deep veins of the leg

ack 1o the heart. This can lead to swellin,
although sometim

structs the flow of bl
vd pain in the call

Pulmonary embolism occurs when blood clots leave the veins w

xd vessels going o the lw This can cause symptoms such as
chest pain, dilliculty breathing, or coughing up bleod. In severe cases, it may result in
collapse and sudden death. Long awplane [highis I 1od can
be associated with deep vein thrombs Any situation in
which the leg 1s bent at the knee [or prolenged pertods without much active moton may
lead 1o a reducuion of bloed flow and increase the nisk of b clots. Ok

se this risk, such as recent surgery, takin contraceptives or hormone th

ancy, cancer, heart problems, and older age. Inherited genetic factors may also
play a role

Properly fitted graduated compression stockings have been shown to be of some value.
For people at high risk, such as those who have had a previcus episode of thrombosss,
low/-molecular-weight heparin can be prescribed by a primary care physician and can be
self-administered by injection beneath the skin just pricr to a fight.

Getting up frequently and walking in the aisle of the plane increases blood flow and
may reduce the risk of clots forming but & not abways practical or safe.

The smplest preventive measure & to frequently *pump your feet™ whie sitting in your
seat. Alternately lifting the toes and then lifting the heek increases bloed flow in the calf
vens and reduces the risk of forming blood clots.

Leg axarcises for air travel

Deep vein

Calf muscle

en Mt heels
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FOR MORE INFORMATION

* World Health Organzation Research
Into Global Hazards of Travel
(WRICHT) Project
wvaw.who.int/cardiova:

diseases/wright_project
/phase1_report/WRIGHT
REPORT .pdf

« The Surgeon Ceneral's Call to Action
to Prevent Deep Vein Thrombosis and
Pulmonary Embolsm

vow surgeongeneral. gov/library
fcalls/deepvein/call-to-action
-on-dvt-2008.pdf

INFORM YOURSELF

To find this and previcus JAMA
Patient Pages, go to the Patient
Page link on JAMA § website at
jama.com. Many are available in
English and Spanish. A Patient Page
on thrombophlebitis was published in
the April 6, 2011, issue of JAMA and
one on pulmonary embolism in the
January 11, 20086, issue.
Foot pump exercises
IR Muscie contractions
push bicod through
yan vaives
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NEWS ITEM: EXPERTS CLAIMTHAT 2,000 DIE EVERY YEAR FROM DVT
ON LONG-HAUL FLIGHTS

D'aprés Patrick Blower

Thisislondon. 11/01/2001
"Of course what really scares me is the deep vein thrombosis risk" With autorization




Foto Flapo, 2002



