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Abstract

Background: ThromboprophyѴaxis has the potentiaѴ to reduce venous thromboemŊ
boѴism ŐVTEő foѴѴowing Ѵower Ѵimb immobiѴization resuѴting from injuryĺ
Objectives: We aimed to estimate the effectiveness of thromboprophyѴaxisķ comŊ
pare different agentsķ and identify any factors associated with effectivenessĺ
Methods: We undertook a systematic review and network metaŊanaѴysis ŐNMAő of 
randomized triaѴs reporting VTE or bѴeeding outcomes that compared thromboproŊ
phyѴactic agents with each other or to no pharmacoѴogicaѴ prophyѴaxisķ for this inŊ
dicationĺ An NMA was undertaken for each outcome or agent usedķ and a series of 
studyŊѴeveѴ network metaŊregressions examined whether popuѴation characteristicsķ 
type of injuryķ treatment of injuryķ or duration of thromboprophyѴaxis were associŊ
ated with treatment effectĺ
Results: Data from ѵѶƔƕ participants across Ɛƒ randomized triaѴs showed thatķ comŊ
pared with no treatmentķ Ѵow moѴecuѴar weight heparin ŐLMWHő reduced the risk 
of any VTE Őodds ratio ŒORœĹ ƏĺƔƑĸ ƖƔѷ credibѴe intervaѴ ŒCrIœĹ ƏĺƒƕŊƏĺƕƐőķ cѴinicaѴѴy 
detected deep vein thrombosis ŐDVTő ŐORĹ ƏĺƒƖĸ ƖƔѷ CrIĹ ƏĺƐƑŊƏĺƖƓő and puѴmonary 
emboѴism ŐPEő ŐORĹ ƏĺƐѵĸ ƖƔѷ CrIĹ ƏĺƏƐŊƏĺƕƓőķ whereas fondaparinux reduced the risk 
of any VTE ŐORĹ ƏĺƐƒĸ ƖƔѷ CrIĹ ƏĺƏƔŊƏĺƒƏő and cѴinicaѴѴy detected DVT ŐORĹ ƏĺƐƏĸ ƖƔѷ 
CrIĹ ƏĺƏƐŊƏĺѶѵőķ with inconcѴusive resuѴts for PE ŐORĹ ƏĺƓƏĸ ƖƔѷ CrIĹ ƏĺƏƐŊƕĺƔƒőĺ
Conclusions: ThromboprophyѴaxis with either fondaparinux or LMWH appears to 
reduce the odds of both asymptomatic and cѴinicaѴѴy detected VTE in peopѴe with 
temporary Ѵower Ѵimb immobiѴization foѴѴowing an injuryĺ Treatment effects vary by 
outcome and are not aѴways concѴusiveĺ We were unabѴe to identify any treatment 
effect modifiers other than thromboprophyѴactic agent usedĺ
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ƐՊ |ՊBACKGROUND

Venous thromboemboѴic ŐVTEő disease is a major gѴobaѴ cause of 
morbidity and mortality.ƐķƑ An estimated ƐƏ miѴѴion episodes are diŊ
agnosed yearѴyĸ more than oneŊhaѴf of these episodes are provoked 
by hospitaѴ admissionņprocedures and resuѴt in significant Ѵoss of 
disabiѴityŊadjusted Ѵife yearsĺ3

Temporary Ѵower Ѵimb immobiѴization after injury is a significant 
contributor to overaѴѴ VTE burdenĺ4 This risk may be modifiabѴeĺ 
Existing evidence suggests that pharmacoѴogicaѴ prophyѴaxis couѴd 
reduce overaѴѴ VTE event rates in these patientsķ but the proportionaѴ 
reduction of symptomatic events remains uncѴearĺƔ Recent randomŊ
ized controѴѴed triaѴs ŐRCTső have used different pharmacoѴogicaѴ 
agents ŐѴow moѴecuѴar weight heparin ŒLMWHœ and fondaparinuxőķ 
dosing regimens and outcome measuresĺѵŊƖ In additionķ some centers 
are reporting recent experience with use of the direct oraѴ anticoagŊ
uѴants ŐDOACső for this indicationķ despite the Ѵack of appropriate 
Ѵicensing and triaѴ data within this specific popuѴationĺƐƏķƐƐ

ConsequentѴyķ there is wide variation in thromboprophyѴaxis 
strategiesķ and internationaѴ guideѴines continue to offer confѴicting 
advice for cѴiniciansĺƐƑŊƐƔ The overaѴѴ cѴinicaѴ effectiveness of thromŊ
boprophyѴaxis for this indication and the optimaѴ agentņdosing stratŊ
egy are yet to be definedĺ

We undertook a systematic review and network metaŊanaѴysis 
ŐNMAő to assess the effectiveness of pharmacoѴogicaѴ thromboproŊ
phyѴaxis at preventing VTE in patients with temporary Ѵower Ѵimb 
immobiѴization after injuryĺ Our aim was to estimate the cѴinicaѴ efŊ
fectiveness for each pharmacoѴogicaѴ thromboprophyѴaxis option and 
further compare regimens and agents to identify an optimaѴ strategyĺ

ƑՊ |ՊMETHODS

The systematic review was undertaken in accordance with the 
generaѴ principѴes recommended in the Preferred Reporting Items 
for Systematic Reviews and MetaŊAnaѴyses ŐPRISMAő statementĺƐѵ 

This review was part of a Ѵarger project on thromboprophyŊ
Ѵaxis for Ѵower Ѵimb immobiѴization that was registered on the 
PROSPERO internationaѴ prospective register of systematic reviews 
ŐCRDƓƑƏƐƕƏƔѶѵѶѶőĺƐƕ The fuѴѴ protocoѴ is avaiѴabѴe here Őhttps Ĺņņ
wwwĺjourn aѴsѴi braryĺnihrĺacĺukņprogr ammesņ htaņƐƔƐѶƕ ƏѵņŲņőĺ

ƑĺƐՊ|ՊEѴigibiѴity criteria

Studies were considered eѴigibѴe for incѴusion if they met the foѴŊ
Ѵowing criteriaĹ Őaő RCTs or controѴѴed cѴinicaѴ triaѴsĸ Őbő aduѴts Őage 
ƻƐѵ yearső requiring temporary immobiѴization Őeĺgĺķ Ѵeg cast or 

brace in an ambuѴatory settingő for an isoѴated Ѵower Ѵimb injuryĸ 
Őcő chemicaѴ thromboprophyѴaxis with any LMWH agentķ fondaŊ
parinuxķ or oraѴ anticoaguѴant Őeĺgĺķ apixabanķ dabigatran etexiѴateķ 
rivaroxabanķ edoxabanőĸ Ődő comparators incѴuded pѴaceboķ no treatŊ
mentķ aspirinķ or aѴternative treatmentĸ and Őeő outcomes incѴuded 
symptomatic or asymptomatic deep vein thrombosisķ puѴmonary 
emboѴism ŐPEőķ major bѴeeding Őas defined within each studyőķ or 
mortaѴityĺ ExcѴusion criteria for seѴection incѴuded studies that 
had not been designed as experimentaѴ studies Őeĺgĺķ cohort studŊ
iesķ case controѴ studiesőĸ invoѴved hospitaѴ inpatient care or any 
patient requiring hospitaѴ admission Ѵonger than ƒ daysĸ patients 
receiving mechanicaѴ thromboprophyѴaxis or undergoing ambuѴant 
orthopedic surgery Őeĺgĺķ arthroscopyķ arthroscopic surgeryőĺ

ƑĺƑՊ|ՊOutcome definitions

Given the chaѴѴenges of outcome reporting in this popuѴationķ we 
chose to prospectiveѴy define VTE events according to anatomicaѴ 
Ѵocation and symptomatoѴogyĺ Our aim was to provide fuѴѴ transparŊ
ency of aѴѴ potentiaѴѴy reѴevant outcomes and to highѴight the specific 
data informing assessment of interventionĺ

We defined proximaѴ deep vein thrombosis ŐDVTő as thromŊ
bosis occurring at or above the ѴeveѴ of the popѴiteaѴ trifurcationĺ 
18 Symptomatic disease was defined as reported within individuaѴ 
triaѴsĸ any diagnosis of PE was considered to be symptomaticķ as 
were presentations outside routine study foѴѴowŊup with acute 
DVT symptoms and subsequent confirmation of diseaseĺ Howeverķ 
in severaѴ studies patients were questioned on the symptoms of 
DVT Őeĺgĺķ painķ sweѴѴingő when the cast was removedķ at routine 
foѴѴowŊupĺ If the patients reported any positive symptoms and 
routine sonography had detected DVTķ the event was cѴassified 
as symptomaticĺ The Ѵimitations with this approach are highѴighted 
Ѵater in the discussion sectionĺ ľAny VTEĿwas defined as the comŊ
posite of any PE andņor any distaѴ or proximaѴ DVTķ with or without 
symptomsĺ

K E Y W O R D S

riskķ immobiѴizationķ venous thromboemboѴismķ castsķ surgicaѴķ network metaŊanaѴysis

Essentials

Ŏ Patients with injury and Ѵower Ѵimb immobiѴization are at 
increased risk of thromboemboѴismĺ

Ŏ This network metaŊanaѴysis anaѴyzed ѵѶƔƕ patients ranŊ
domized to thromboprophyѴaxis or controѴĺ

Ŏ OveraѴѴķ pharmacoѴogicaѴ prophyѴaxis significantѴy reŊ
duced the odds of any venous thromboemboѴism ŐVTEőĺ

Ŏ IndividuaѴized treatment may be an optimaѴ strategy and 
requires further studyĺ

https://www.journalslibrary.nihr.ac.uk/programmes/hta/1518706/#/
https://www.journalslibrary.nihr.ac.uk/programmes/hta/1518706/#/
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We couѴd not retrospectiveѴy appѴy consensus definitions of 
symptomatoѴogy or major bѴeeding to individuaѴ study resuѴtsĺ19 

These issues and their potentiaѴ impact on study resuѴts are expѴored 
further in the discussion sectionĺ

ƑĺƒՊ|ՊInformation sources and searches

Ten eѴectronic databases ŐincѴuding MEDLINEķ EMBASEķ and the 
Cochrane Libraryő were searchedĺ The search strategy used free text 
and thesaurus terms and combined synonyms reѴating to the condiŊ
tion Őeĺgĺķ venous thromboemboѴism in peopѴe with Ѵower Ѵimb immoŊ
biѴizationő with synonyms reѴating to the interventions Őeĺgĺķ LMWHķ 
aspirinķ oraѴ anticoaguѴantsőĺ No Ѵanguage restrictions were usedĺ 
Searches were suppѴemented by handŊsearching the reference Ѵists 
of aѴѴ reѴevant studies ŐincѴuding existing systematic reviewsőķ perŊ
forming a citation search of reѴevant articѴesķ contacting key experts 
in the fieѴdķ and undertaking systematic keyword searches of the 
WorѴd Wide Web using the GoogѴe search engineĺ Further detaiѴs on 
the search strategy can be found in TabѴe SƐ Ősupporting informationőĺ

ƑĺƓՊ|ՊStudy seѴection

AѴѴ titѴes were examined for incѴusion by one reviewer ŐAĺPĺőĸ any ciŊ
tations that clearly did not meet the inclusion criteria were excluded. 

AѴѴ abstracts and fuѴѴŊtext articѴes were then examined indepenŊ
dentѴy by two reviewers ŐAĺPĺ and DĺHĺőĺ Any disagreements in the 
seѴection process were resoѴved through discussion or if necessaryķ 
arbitration by a third reviewer ŐSĺGĺő and incѴuded by consensusĺ

ƑĺƔՊ|ՊData extraction and quaѴity assessment

Data reѴating to study designķ methodoѴogicaѴ quaѴityķ and outŊ
comes were extracted by one reviewer into a standardized data exŊ
traction form and independentѴy checked for accuracy by a secondĺ

The methodoѴogicaѴ quaѴity of each incѴuded study was evaѴuated 
using a revised Cochrane Risk of Bias tooѴ for randomized triaѴs ŐRoB 
ƑĺƏőĺ20 The originaѴ tooѴ 21 was updated because of questionabѴe inŊ
terŊrater agreementķ subjectivity in assigning risk of bias judgmentsķ 
and bias judgments assigned at the triaѴ ѴeveѴĺƑƑŊƑƔ An overaѴѴ judgeŊ
ment of bias was assigned as Ѵow risk if aѴѴ domains were judged as Ѵow 
risk of biasĸ high risk if at Ѵeast one domain was judged to be at high risk 
of bias Őor if the study has some concerns for muѴtipѴe domains in a way 
that substantiaѴѴy Ѵowers confidence in the resuѴtőķ and some concerns 
if any bias Őother than high riskő was noted in at Ѵeast one domainĺ20

ƑĺѵՊ|ՊData synthesis and anaѴysis

For each outcome of interestķ an NMA was performed to aѴѴow a 
simuѴtaneous comparison between interventions using aѴѴ avaiѴabѴe 

studiesĺ The data were the number of events out of the number of 
patients randomized to each cѴass of interventionķ which were asŊ
sumed to arise from an underѴying binomiaѴ distributionĺ LMWH 
agents were coѴѴated and considered as a singѴe interventionĺ The 
probabiѴities of an event for each intervention were modeѴѴed using a 
Ѵogistic modeѴ to estimate odds ratios ŐORsőĺ The reference intervenŊ
tion was defined as pѴaceboķ no treatmentķ or aspirin in the NMAĺ 
The different thromboprophyѴaxis drugs were treated as separate 
interventions Őiĺeĺķ LMWHķ DOACsķ and fondaparinuxő in the NMA 
on the basis of having different mechanisms of action and different 
adverse event profiѴesĺ

The anaѴysis was impѴemented using Markov chain Monte CarѴo 
simuѴation using WinBUGS software Version ƐĺƓĺƒ ŐMRC Biostatistics 
UnitőĺƑѵ A fixed effect modeѴ was used to estimate the effects of 
LMWH and fondaparinux reѴative to controѴ in the avaiѴabѴe studŊ
ies Őiĺeĺķ a conditionaѴ inferenceőĺ In additionķ a random effects modeѴ 
was used to aѴѴow for heterogeneity in the effects of interventions 
between studies and to estimate whether the interventions can have 

an effect in future studiesĺ ResuѴts were presented using ORsķ ƖƔѷ 
credibѴe intervaѴs ŐCrIőķ and ƖƔѷ predictive intervaѴs for the OR in a 
randomѴy chosen study reѴative to the controѴķ with the probabiѴity 
of each intervention being the bestĺ

We aѴso evaѴuated the foѴѴowing potentiaѴ treatment effect modŊ
ifiers in a series of metaŊregressionsĹ Őaő PopuѴation characteristics 
Őproportion maѴeķ baseѴine risk of VTEőĸ Őbő type of injury Őfracturesķ 
AchiѴѴes tendon ruptureķ other softŊtissue injuryőĸ Őcő treatment of inŊ
jury ŐsurgicaѴ versus conservativeķ above versus beѴow knee immoŊ
biѴizationőĸ Ődő thromboprophyѴactic agent usedĸ and ŐƔő duration of 
thromboprophyѴaxisĺ

ƒՊ |ՊRESULTS

ƒĺƐՊ|ՊStudy seѴection

The Ѵiterature searches identified ƐƐƏƔ citationsĺ Of theseķ Ɛƒ RCTs 
met the inclusion criteria.ѵķѶķƖķƑƕŊƒѵ A fѴow chart describing the proŊ
cess of identifying reѴevant Ѵiterature can be found in Figure Ɛĺ 
Studies excѴuded after fuѴѴ text review are Ѵisted in TabѴe SƑķ aѴong 
with the rationaѴe for excѴusionĺ

ƒĺƑՊ|ՊCharacteristics of incѴuded studies

The design and patient characteristics of the Ɛƒ incѴuded studŊ
iesѵķѶķƖķƑƕŊƒѵ are summarized in TabѴe Ɛĺ AѴѴ studies were pubŊ
Ѵished between ƐƖƖƒ and ƑƏƐƕĺ In totaѴķ ѵѶƔƕ patients were 
incѴuded and randomized across ƐƏ different countries ŐCanadaķѶķƑѶ 

Chinaķѵ DenmarkķƑƖķƒƓ FranceķƒƔ GermanyķƑƕķƒƏķƒƐķƒƔ ItaѴyķƒƔ 

NetherѴandsķƖķƒƔķƒѵ RussiaķƒƔ SpainƒƔ and SwedenƒƑķƒƒő to receive eiŊ
ther intervention or controѴĺ LMWH injections were the primary inŊ
terventionķ using variabѴe agents Őcertoparinķ30 daѴteparinķѶķƑѶķƒƑķƒƒ 

nadroparinķƖķƒƐķƒƔķƒѵ reviparinķƑƕķƒƓ and tinzaparinő29 and dosing 



ՊՍ Պ | ՊƓƑƔHORNER ET AL.

regimensĺ Two studies used fondaparinuxĺƖķƒƔ EѴeven of the studies 
compared LMWH thromboprophyѴaxis to no thromboprophyѴaxisķ 
one threeŊarm study compared LMWH with fondaparinux with no 
thromboprophyѴaxisķ and one study compared LMWH with fondaŊ
parinuxĺ We found no randomized triaѴs comparing DOACs with 
any other thromboprophyѴaxis strategy for this patient groupĺ One 
study used aspirin as a controѴ groupķƑƕ with others using pѴacebo 
injections or nothing dependent on designĺѵķѶķƑѶŊƒƓķƒѵ In generaѴķ 
most studies excѴuded patients at highest risk of VTE Őeĺgĺķ active 
cancerķѵķѶķƖķƒƑķƒƒ previous VTEѵķѶķƖķƑѶķƒƏŊƒƓķƒѵ or firstŊdegree famiѴy 
history of VTEѵķƒѵőĺ

Five studies were open ѴabeѴ with subjective screening 
outcomes ŐdupѴex sonography or phѴebography on cast reŊ
movaѴőĺƑƖŊƒƐķƒƔķƒѵ Six studies used doubѴe bѴinding within the 
designĺѵķѶķƑѶķƒƑŊƒƓ AѴthough aѴѴ studies incѴuded aduѴt patients 
with an isoѴated Ѵower Ѵimb injury requiring temporary immobiŊ
Ѵizationķ there was wide variation in terms of injury typeĺ Five 

studies incѴuded onѴy patients with fracturesķѵķѶķƖķƑѶķƒƑ one of paŊ
tients with AchiѴѴes tendon rupturesķ33 and the remaining seven 
studies incѴuded patients with mixed pathoѴogyĺƑƕķƑƖŊƒƐķƒƓŊƒѵ 

Depending on the type of injuryķ the management of Ѵower Ѵimb 
injury incѴuded conservative treatmentķƖķƒƏķƒƐķƒƔ surgicaѴ manŊ
agementķѵķѶķƑѶķƒƑķƒƒ or both.ƑƖķƒƓķƒѵ In eight studiesķѵķѶķƖķƑѶķƒƑŊƒƔ 

patients were recruited within Ɠ days of injuryķ whereasķ in the 
remaining studiesķƑƕķƑƖŊƒƐķƒѵ the time to recruitment was not 

statedĺ The duration of immobiѴization ranged from ƐƓ days28 to 

44 days.ƒƑķƒƓ In two studiesķ aѴѴ32 or some ŐapproximateѴy oneŊ
thirdő34 patients first received prophyѴaxis before randomizationĸ 
these studies were incѴuded because any finaѴ impact on outŊ
come wouѴd ѴikeѴy take the form of reduction in VTE outcome 
eventsĺ In additionķ the resuѴts of these triaѴs remain reѴevant to 
the study question in Ѵight of current regimes suggesting prophyŊ
Ѵaxis shouѴd continue for the duration of immobiѴization ŐusuaѴѴy 
ƓŊѵ weeksőĺ

F I G U R E  Ɛ Պ Study fѴow chart Őadaptedő
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with reasons 

(n = 23)

Population not isolated 

lower limb injury 

requiring temporary 

immobilisation (n = 1), not 

a randomised or controlled 

clinical trial (n = 6), review/ 

comment/ editorial (n = 10),

abstract /duplicate/ sub-

study of an included full 

text paper (n = 6)

Studies included in 

quantitative synthesis 

(meta-analysis)

(n = 13 studies)
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TA B L E  Ɛ Պ Summary of design and patient characteristics

Author year Country (sites) Design Population

Time between 

injury and 

recruitment/ 

immobilization 

duration (mean)

Prophylaxis before 

randomization Intervention Comparator

Outcome measure 

(primary)

GoeѴ et aѴĺ28 Canada ŐNRő Rķ DBa AduѴts ŐƐѶŊƕƔ yĸ mean 
ageķ ƓƐ yĸ maѴeķ ѵƑѷőĺ 
Fractures beѴow kneeĺ 
SurgicaѴѴy treated 
Outpatients N Ʒ ƒƏƔ

Within ƓѶh 
ImmobiѴization 
duration: 14 db

No LMWH ŐdaѴteparinķ 
ƔƏƏƏ IUņd for ƐƓ dĸ 
administered by s.c. 

injectionĸ compѴianceķ 
ƻƖƔѷő

Matching pѴacebo 
for ƐƓ d ŐcompѴiŊ
ance with injecŊ
tionsķ ƻƖƔѷő

Incidence of DVT deŊ
termined by bilateral 

venography at end of 
treatment

Jørgensen et 
al., 2002 29

Denmark Őƒ 
centerső

Rķ OLa AduѴts ŐƻƐѶ yĸ mean 
ageķ ƓѶ yĸ maѴeķ Ɣƕѷő 
Fracture or softŊtissue 
injuryĸ Conservative 
or surgicaѴѴy treated 
Outpatients N Ʒ ƒƏƏ

NR 
ImmobiѴization 
duration: 

ƔĺƔ weeks

No LMWH Őtinzaparinķ 
ƒƔƏƏ IUņd for duraŊ
tion of cast immobiѴiŊ
zationĸ administered 
by s.c. injection; 

compѴianceķ NRő

No treatment Incidence of DVT deŊ
termined by unilateral 

venography after pѴaster 
cast removal

Kock et aѴĺķ 
ƐƖƖƔ30

Germany ŐNRő Rķ OL AduѴts ŐƐѶŊƕƔ yĸ mean 
ageķ ƒƓ yĸ maѴeķ ѵƐѷő 
Fracture or softŊtissue 
injury Conservative 
treatment Outpatients 
N Ʒ ƓƑѶ

NR 
ImmobiѴization 
durationĹ Ɛƕ db

No LMWH Őcertoparinķ 
ƒƏƏƏ IUņd for duraŊ
tion of cast immobiѴiŊ
zationĸ administered 
by s.c. injection; 

compѴianceķ NRő

No treatment Incidence of DVT deterŊ
mined by dupѴex sonogŊ
raphy and confirmed 
by phѴebography after 
pѴaster cast removaѴ

Kujath et aѴĺ, 
1993 31

Germany ŐƐ 
hospitaѴő

Rķ OL Patients over Ɛѵ y Őmean 
ageķ ƒƓ yĸ maѴeķ ƔѶѷő 
Fracture or softŊtissue 
injury Conservative 
treatment Outpatients 
N Ʒ ƒƏѵ

NR 
ImmobiѴization 
duration: 

ƐƔĺƕ db

No LMWH ŐNadroparinķ 
ƑѶƔƏ IUņd for duraŊ
tion of cast immobiѴiŊ
zationĸ administered 
by s.c. injection; 

compѴianceķ NRő

No treatment Incidence of DVT deterŊ
mined by compression 
uѴtrasound and phѴebogŊ
raphy Őpositive findings 
onѴyő after pѴaster cast 
removal

Lapidus et 
al., ƑƏƏƕa 32

Sweden ŐƐ 
centraő

Rķ DBa AduѴts ŐƐѶŊƕƔ yĸ mean 
ageķ ƓƏ yĸ maѴeķ ƕƖѷő 
SoftŊtissue injury 
ŐAchiѴѴes tendon rupŊ
tureő SurgicaѴѴy treated 
Outpatients N Ʒ ƐƏƔ

Within ƕƑ 
h of injury 
ImmobiѴization 
duration: 43 db

No LMWH ŐdaѴtepaŊ
rinķ ƔƏƏƏ IUņd for 
ѵ weeksĸ administered 
by s.c. injection; comŊ
pѴianceķ NRő

Matching pѴacebo 
for ѵ weeks 
ŐcompѴiance with 
injectionsķ NRő

Incidence of DVT deŊ
termined by unilateral 

dupѴex sonography 
and confirmed by 
phѴebography

Lapidus et 
al., ƑƏƏƕb 33

Sweden ŐƐ 
centraő

Rķ DBa AduѴts ŐƐѶŊƕƔ yĸ mean 
ageķ ƓѶ yĸ maѴeķ Ɠѵѷő 
Fracture of the ankѴe 
SurgicaѴѴy treated 
Outpatients N Ʒ ƑƕƑ

Within ƕƑ 
h of injury 
ImmobiѴization 
duration: 44 db

Yesķ aѴѴ patients reŊ
ceived Ɛ week of 
initial treatment 

with daѴteparin 
ŐƔƏƏƏ IUņdő 
before 
randomization

LMWH ŐdaѴtepaŊ
rinķ ƔƏƏƏ IUņd for 
Ɣ weeksĸ administered 
by s.c. injection; comŊ
pѴianceķ ƖƓĺѵѷő

Matching pѴacebo 
for Ɣ weeks 
ŐcompѴiance with 
injectionsķ ƖƓĺѵѷő

Incidence of DVT conŊ
firmed by uniѴateraѴ 
phѴebography after cast 
removaѴ or compression 
uѴtrasonography where 
the phѴebography faiѴed

ŐContinueső
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Author year Country (sites) Design Population

Time between 

injury and 

recruitment/ 

immobilization 

duration (mean)

Prophylaxis before 

randomization Intervention Comparator

Outcome measure 

(primary)

Lassen et aѴĺ, 
ƑƏƏƑ k34

Denmark Őѵ 
hospitaѴső

Rķ DBa AduѴts ŐƻƐѶ yĸ median 
ageķ Ɠƕ yĸ maѴeķ ƔƑѷő 
Fracture or rupŊ
ture of the AchiѴѴes 
tendon Conservative 
or surgicaѴѴy treated 
Outpatient Őin most 
caseső N Ʒ ƓƓƏ

     

 Within Ɠ d 
of injury 
ImmobiѴization 
duration: 44 db

Yesķ apŊ
proximateѴy 
oneŊthird in 
each group 
received 

other 

LMWH for 
up to Ɠ d 
before randŊ
omization

LMWH Őreviparinķ 
ƐƕƔƏ IUņd for duration 
of cast immobiѴizationĸ 
administered by s.c. 

injectionĸ compѴianceķ 
approximateѴy ƐƏƏѷő

Matching 
pѴacebo for 
duration of cast 
immobiѴization 
ŐcompѴiance 
with injectionsķ 
approximateѴy 
ƐƏƏѷő

Incidence of DVT 
determined by 

uniѴateraѴ venogŊ
raphy after pѴaster 
cast removaѴ Őor 
earѴier if cѴinicaѴ 
symptoms of 
thrombosis 

suspectedő

   

SeѴby et aѴ., 
ƑƏƐƔ 8

Canada ŐƐƒ 
hospitaѴső

Rķ DBa Patients over Ɛѵ y Őmean 
ageķ ƓƖ yĸ maѴeķ ƔƑѷő 
fractures SurgicaѴѴy 
treated Outpatients 
N Ʒ ƑѵƔ

Within ƕƑ 
h of injury 
ImmobiѴization 
duration: 43 db

No LMWH ŐdaѴteparinķ 
ƔƏƏƏ IUņd for ƐƓ dĸ 
administered by s.c. 

injectionĸ compѴianceķ 
ƖƏѷő

Matching pѴacebo 
for ƐƓ d ŐcompѴiŊ
ance with injecŊ
tionsķ ƖƑѷő

Symptomatic VTE within 
ƒ months after surgery or 
asymptomatic proximaѴ 
DVT determined by biѴatŊ
eraѴ DoppѴer uѴtrasound 
at end of treatment

van 

Adrichem et 
al., ƑƏƐƕ ƒѵ

The NetherѴands 
ŐѶ hospitaѴső

Rķ OLa AduѴts ŐƻƐѶ yĸ mean 
ageķ Ɠѵ yĸ maѴeķ ƓƖĺƖѷő 
Fracture or softŊtissue 
injury Conservative 
or surgicaѴѴy treated 
Outpatients N Ʒ ƐƔƐƖ

NR 
ImmobiѴization 
duration: 4.9 

weeksb

No LMWH Őnadroparinķ 
ƑѶƔƏ IUņd or daѴtepaŊ
rinķ ŒƑƔƏƏ IUņd for 
ƺƐƏƏ kg or ƔƏƏƏ IUņd 
ƻƐƏƏ kgœ for duration 
of cast immobiѴizationĸ 
administered by s.c. 

injectionĸ compѴianceķ 
Ѷƕѷő

No treatment Incidence of symptomatic 
VTE within ƒ months 
after the procedureĺ DVT 
determined by abnormal 

compression uѴtrasound

TA B L E  Ɛ Պ ŐContinuedő
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Author year Country (sites) Design Population

Time between 

injury and 

recruitment/ 

immobilization 

duration (mean)

Prophylaxis before 

randomization Intervention Comparator

Outcome measure 

(primary)

Zheng et aѴĺ, 
ƑƏƐƕ ѵ

China Őƒ 
hospitaѴső

Rķ DBa AduѴts ŐƻƐѶ yĸ mean ageķ 
ƓƕĺѶ yĸ maѴeķ ѵƑĺƒѷő 
Fracture of the ankѴe or 
foot SurgicaѴѴy treated 
Outpatients N Ʒ ѶƐƓ

Mean 3.3 d 

ImmobiѴization 
durationĹ NR

No LMWH ŐNR but given 
once daiѴy for ƐƓ dĸ 
administered by s.c. 

injectionĸ compѴianceķ 
NRő

Matching pѴacebo 
for ƐƓ d ŐcompѴiŊ
ance with injecŊ
tionsķ NRő

Incidence of VTEĺ DVT 
determined by bilateral 

DoppѴer uѴtrasound

GehѴing et 
al., 1998 Ƒƕ

Germany ŐƐ 
hospitaѴő

R Patients over Ɛѵ y Őmean 
ageķ ƒѵ yĸ maѴeķ ƓƖѷő 
Fracture or softŊtissue 
injury Management 
approach uncѴear Őbut 
majority appear to 
be surgicaѴѴy treatedő 
Outpatients N Ʒ ƑѶƕ

NR 
ImmobiѴization 
durationĹ NR

NR LMWH Őreviparinķ 
ƐƕƔƏ IUņd adminisŊ
tered by s.c. injection; 

compѴianceķ NRő

Aspirin 
ŐƐƏƏƏ mgņd adŊ
ministered orally; 

compѴianceķ NRő

Incidence of DVT deterŊ
mined by dupѴex sonograŊ
phy ŐaѴѴő or phѴebography 
Őif thrombosis suspectedő

Bruntink et aѴĺ, 
ƑƏƐƕ ŐƒŊarm 
studyő 9

The NetherѴands 
Őƕ hospitaѴső

Rķ SBa AduѴts ŐƻƐѶ yĸ mean 
ageķ Ɠƕ yĸ maѴeķ ƓƑѷő 
Fracture of the ankѴe 
or foot Conservative 
treatment Outpatients 
N Ʒ Ɠѵƕ

Within ƕƑ 
h of injury 
ImmobiѴization 
durationĹ ƒƖĺƔ 
db

No LMWH nadroparinķ 
ƑѶƔƏ IUņd for duraŊ
tion of cast immobiѴiŊ
zationĸ administered 
by s.c. injection; 

compѴiance approxiŊ
mateѴy ƐƏƏѷő

Ɛĺ Fondaparinux 
ŐƑĺƔ mgņd for 
duration of cast 
immobiѴizationĸ 
administered by 

s.c. injection; 

compѴianceķ 
approximateѴy 
ƐƏƏѷő Ƒĺ No 
treatment

Incidence of DVT 
determined by dupѴex 
sonography after the 
removaѴ of the cast Őor 
earѴier if thrombosis was 
suspectedő

Samama et 
al., 2013 ƒƔ

Franceķ 
Russiaķ The 
NetherѴandsķ 
Spainķ 
Germanyķ ItaѴy 
ŐƖƒ centerső

Rķ OLa AduѴts ŐƻƐѶ yĸ mean 
ageķ Ɠѵ yĸ maѴeķ Ɠѵĺѵѷő 
Fracture or softŊtissue 
injury Conservative 
treatment Outpatients 
N Ʒ ƐƒƓƖ

Within ƕƑ 
h of injury 
ImmobiѴization 
durationĹ ƒƒĺƕ 
db

No LMWH Őnadroparinķ 
ƑѶƔƏ IUņd for duraŊ
tion of cast immobiѴiŊ
zationĸ administered 
by s.c. injection; 

compѴianceķ NRő

Fondaparinux 
ŐƑĺƔ mgņd for 
duration of cast 
immobiѴizationĸ 
administered by 

s.c. injection; 

compѴianceķ NRő

Incidence of VTEĺ 
Compression uѴtrasonogŊ
raphy andņor venography 
performed for suspected 
DVT after cast removaѴ

AbbreviationsĹ DBķ doubѴe bѴindĸ DVTķ deep vein thrombosisĸ LMWHķ Ѵow moѴecuѴar weight heparinĸ NRķ not reportedĸ OLķ open ѴabeѴĸ Rķ randomized controѴѴed triaѴĸ SBķ singѴe bѴindĸ sĺcķ subcutaneousĸ 
VTEķ venous thromboemboѴismĺ
aBѴinded outcome assessmentĺ 
bMeans caѴcuѴated from reported group means of intervention and comparator armsĺ 

TA B L E  Ɛ Պ ŐContinuedő
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ƒĺƒՊ|ՊRiŤsk of bias within and across studies

The overaѴѴ methodoѴogicaѴ quaѴity of the Ɛƒ incѴuded studŊ
ies is summarized in Figure Ƒ and TabѴe Ƒĺ OveraѴѴķ risk of bias 
was present in aѴѴ studiesĺ Ten studies raised some concerns of 
bias.ѵķѶķƖķƑѶķƑƖķƒƑŊƒѵ The potentiaѴ sources of bias most frequentѴy 
identified incѴuded concerns about the randomization process 
ŐaѴѴocation conceaѴment was not reported in nine studiesőķѵķƑƕŊƒƓ 

bѴinding ŐopenŊѴabeѴ designőƖķƑƕķƑƖŊƒƐķƒƔķƒѵķ and anaѴyses intentions 
ŐonѴy one study provided sufficient information on seѴection of 
the reported resuѴtőĺƒѵ High risk of bias was principaѴѴy attributŊ
abѴe to outcome assessmentĸ in three openŊѴabeѴ studiesķ outcome 
assessment was performed on aѴѴ patients with compression uѴŊ
trasound and subsequent phѴebography used to confirm positive 
sonographic findingsĺ ƑƕķƒƏķƒƐ

ƒĺƓՊ|ՊEffects of interventions

DetaiѴs of the totaѴ participant numbers in each anaѴysisķ event ratesķ 
and further key outcome resuѴts of the individuaѴ primary studies are 
provided in TabѴe ƒĺ AѴѴ Ɛƒ studies reported outcomes for any VTEķ 
PEķ and major bѴeedingĺ The rate of any VTE in the controѴ group 
ranged from ƐĺѶѷ to ƓƏĺƓѷĺ The rate of PE in the controѴ group was 
zero in eight studies and ranged from Əĺƕѷ to ƑĺƐѷ in the other fourĺ 
There was onѴy one major bѴeeding event across aѴѴ controѴ groupsĺ

NMA was undertaken to compare the effectiveness of two aѴŊ
ternative forms of thromboprophyѴaxis ŐLMWH or fondaparinuxő to 
no thromboprophyѴaxis Őaspirinķ pѴaceboķ or no treatmentőĺ Figure ƒ 
presents the network of evidenceĺ AѴѴ Ɛƒ studies were incѴuded in the 
anaѴysis and provided information on at Ѵeast one of the outcomes 

being anaѴyzedĺ A summary of the resuѴts of fixed effect and random 
effects NMA are provided in TabѴe Ɠĺ

ƒĺƓĺƐՊ|ՊCѴinicaѴѴy detected DVT Ősymptomaticő

Data were avaiѴabѴe from aѴѴ Ɛƒ studiesĺѵķѶķƖķƑƕŊƒѵ The risk of cѴiniŊ
caѴѴy detected DVT Ősymptomaticő was Ѵower in aduѴt outpatients 
with Ѵower Ѵimb immobiѴization who received LMWH ŐORķ ƏĺƓƏĸ 
ƖƔѷ CrIĹ ƏĺƐƑŊƏĺƖƖő and fondaparinux ŐORķ ƏĺƐƏĸ ƖƔѷ CrIĹ ƏĺƏƐŊ
ƏĺƖƓő compared with controѴĺ Fondaparinux is ѴikeѴy to be the most 
effective treatment ŐprobabiѴity of being the most effective Ʒ ƏĺƖƐőĺ

ƒĺƓĺƑՊ|ՊAsymptomatic DVTĹ proximaѴ segment

Data were avaiѴabѴe from eight studiesĺѵķѶķƑƕŊƒƏķƒƒķƒƔ The risk of asymptoŊ
matic DVT ŐproximaѴ segmentő was Ѵower in aduѴt outpatients with Ѵower 
Ѵimb immobiѴization who received LMWH ŐORķ ƏĺƑƐĸ ƖƔѷ CrIĹ ƏĺƏƓŊƏĺѶƑő 
compared with controѴĺ A simiѴar effect was found for fondaparinuxķ aѴŊ
though the resuѴts were inconcѴusive ŐORķ ƏĺƑѶĸ ƖƔѷ CrIĹ ƏĺƏƑŊƒĺƓƑőĺ

ƒĺƓĺƒՊ|ՊAsymptomatic DVTĹ distaѴ

Data were avaiѴabѴe from eight studiesĺѵķѶķƑƕŊƒƏķƒƓķƒƔ The risk of 
asymptomatic DVT ŐdistaѴő was Ѵower in aduѴt outpatients with 
Ѵower Ѵimb immobiѴization who received fondaparinux ŐORķ ƏĺƐƐĸ 
ƖƔѷ CrIĹ ƏĺƏƒŊƏĺƒƔő compared with controѴĸ fondaparinux is 
ѴikeѴy to be the most effective treatment ŐprobabiѴity of being 
the most effective Ʒ ƐĺƏƏőĺ There was insufficient evidence of an 

F I G U R E  Ƒ Պ Risk of bias assessment graphĹ Review authorsŝ judgments about each methodoѴogicaѴ quaѴity item across aѴѴ incѴuded studies

Bias arising from randomisation process

Bias due to deviations from intended interventions

Bias due to missing outcome data

Bias in measurement of outcome

Bias in selection of reported result

0 10 20 30 40 50

Proportion fulfilled (%)
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TA B L E  Ƒ Պ Risk of bias assessment summaryĹ Review authorsŝ judgments about each methodoѴogicaѴ quaѴity item for each incѴuded study

Study

Bias arising from the 

randomization process

Bias from deviations from 

intended interventions

Bias due to missing 

outcome data

Bias in measurement of 

the outcome

Bias in selection of 

the reported result Overalla

GoeѴ et aѴĺ, 2009 28 Some concerns Low Low Low Some concerns Some concerns

Jørgensen et aѴĺ, 2002 29 Some concerns Some concerns Low Low Some concerns Some concerns

Kock et aѴĺ, ƐƖƖƔ30 Some concerns Some concerns Low High Some concerns High

Kujath et aѴĺ, 1993 31 Some concerns Some concerns Some concerns High Some concerns High

Lapidus et aѴĺ, ƑƏƏƕa 32 Some concerns Low Low Low Some concerns Some concerns

Lapidus et aѴĺ, ƑƏƏƕb 33 Some concerns Low Low Low Some concerns Some concerns

Lassen et aѴĺ, 2002 34 Some concerns Low Low Low Some concerns Some concerns

SeѴby et aѴĺ, ƑƏƐƔ 8 Low Low Low Low Some concerns Some concerns

van Adrichem et aѴĺ, ƑƏƐƕ ƒѵ Low Some concerns Low Low Low Some concerns

Zheng et aѴĺ, ƑƏƐƕ ѵ Some concerns Low Some concerns Low Some concerns Some concerns

GehѴing et aѴĺ, 1998 Ƒƕ Some concerns Some concerns Some concerns High Some concerns High

Bruntink et aѴĺ, ƑƏƐƕ 9 Low Some concerns Low Low Some concerns Some concerns

Samama et aѴĺ, 2013 ƒƔ Low Some concerns Low Low Some concerns Some concerns

aOveraѴѴ risk of bias judgment ŐequaѴ to the most severe ѴeveѴ of bias found in any domainő was judged asĹ Ɛő Low risk of biasĹ the study is judged to be at Ѵow risk of bias for aѴѴ domains for this resuѴtĸ Ƒő 
Some concernsĹ the study is judged to have some concerns of bias in at Ѵeast one domain for this resuѴtĸ ƒő High risk of biasĹ the study is judged to be at high risk of bias in at Ѵeast one domain for this resuѴt 
or have some concerns for muѴtipѴe domains in a way that substantiaѴѴy Ѵowers confidence in the resuѴtĺ 
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TA B L E  ƒ Պ Summary of outcomesĹ PE and major bѴeeding

Author, year Comparison

PE Major bleeding

LMWH Fondaparinux Control LMWH Fondaparinux Control

Events Total Events Total Events Total Events Total Events Total Events Total

GoeѴ et aѴĺ, 200928 LMWH vs pѴacebo 0 ƐƑƕ ŐƏѷő Ŋ Ŋ 0 ƐƐƐ ŐƏѷő 0 ƐƑƕ ŐƏѷő Ŋ Ŋ 0 ƐƐƐ ŐƏѷő

Jørgensen et aѴĺ, 200229 LMWH vs no 
treatment

0 ƖƖ ŐƏѷő Ŋ Ŋ 0 ƐƏѵ ŐƏѷő 0 ƖƖ ŐƏѷő Ŋ Ŋ 0 ƐƏѵ ŐƏѷő

Kock et aѴĺ, ƐƖƖƔ30 LMWH vs no 
treatment

0 Ɛƕѵ ŐƏѷő Ŋ Ŋ 0 Ɛѵƒ ŐƏѷő 0 Ɛƕѵ ŐƏѷő Ŋ Ŋ 0 Ɛѵƒ ŐƏѷő

Kujath et aѴĺ, 199331 LMWH vs no 
treatment

0 ƐƑѵ ŐƏѷő Ŋ Ŋ 0 ƐƑƕ ŐƏѷő 0 ƐƑѵ ŐƏѷő Ŋ Ŋ 0 ƐƑƕ ŐƏѷő

Lapidus et aѴĺ, ƑƏƏƕa32 LMWH vs pѴacebo 0 ƓƖ ŐƏѷő Ŋ Ŋ 0 Ɠƕ ŐƏѷő 0 ƓƖ ŐƏѷő Ŋ Ŋ 0 Ɠƕ ŐƏѷő

Lapidus et aѴĺ, ƑƏƏƕb33 LMWH vs pѴacebo 0 ƐƐƕ ŐƏѷő Ŋ Ŋ 0 ƐƏƖ ŐƏѷő 0 ƐƐƕ ŐƏѷő Ŋ Ŋ 0 ƐƏƖ ŐƏѷő

Lassen et aѴĺ, 200234 LMWH vs pѴacebo 0 ƐѶƒ ŐƏѷő Ŋ Ŋ 2 ƐѶѶ ŐƐĺƐѷő 2 ƑƐƕ ŐƏĺƖѷő Ŋ Ŋ 1 ƑƑƐ ŐƏĺƔѷő

SeѴby et aѴĺ, ƑƏƐƔ8 LMWH vs pѴacebo 0 ƐƒƏ ŐƏѷő Ŋ Ŋ 1 ƐƑѶ ŐƏĺѶѷő 0 ƐƒƓ ŐƏѷő Ŋ Ŋ 0 ƐƒƐ ŐƏѷő

van Adrichem et aѴĺ, ƑƏƐƕ ƒѵ LMWH vs no 
treatment

4 ƕƐƖ ŐƏĺѵѷő Ŋ Ŋ Ɣ ƕƐѵ ŐƏĺƕѷő 0 ƕƐƖ ŐƏѷő Ŋ Ŋ 0 ƕƐѵ ŐƏѷő

Zheng et aѴĺ, ƑƏƐƕѵ LMWH vs pѴacebo 0 ƓƐƐ ŐƏѷő Ŋ Ŋ 0 ƓƏƒ ŐƏѷő 0 ƓƐƐ ŐƏѷő Ŋ Ŋ 0 ƓƏƒ ŐƏѷő

GehѴing et aѴĺ, 1998Ƒƕ LMWH vs aspirin 0 ƐƓƒ ŐƏѷő Ŋ Ŋ 0 ƐƓƓ ŐƏѷő 0 ƐƓƒ ŐƏѷő Ŋ Ŋ 0 ƐƓƓ ŐƏѷő

Bruntink et aѴĺ, ƑƏƐƕ9 LMWH vs fonŊ
daparinux vs no 
treatment

0 ƖƑ ŐƏѷő 0 ƖƑ ŐƏѷő 2 ƖƓ ŐƑĺƐѷő 0 ƖƑ ŐƏѷő 0 ƖƑ ŐƏѷő 0 ƖƓ ŐƏѷő

Samama et aѴĺ, 2013ƒƔ LMWH vs 
fondaparinux

0 ѵƑƑ ŐƏѷő 2 ѵƑƐ ŐƏĺƒѷő Ŋ Ŋ 0 ѵƕƏ ŐƏѷő 1 ѵƕƓ ŐƏĺƐѷő Ŋ Ŋ

AbbreviationsĹ DVTķ deep vein thrombosisĸ LMWHķ Ѵow moѴecuѴar weight heparinĸ PEķ puѴmonary emboѴismĺ
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effect of LMWH ŐORķ ƏĺѵƖĸ ƖƔѷ CrIĹ ƏĺƓƒŊƐĺƐƑő compared with 
controѴķ aѴthough the effect favored treatment with LMWHĺ

ƒĺƓĺƓՊ|ՊAsymptomatic DVTĹ aѴѴ

Data were avaiѴabѴe from ƐƏ studiesĺѵķѶķƖķƑƕŊƒƏķƒƑķƒƓķƒƔ The risk 
of asymptomatic DVT ŐaѴѴő was Ѵower in aduѴt outpatients with 
Ѵower Ѵimb immobiѴization who received LMWH ŐORķ ƏĺƔƕĸ ƖƔѷ 
CrIĹ ƏĺƒƖŊƏĺѶƑő and fondaparinux ŐORķ ƏĺƐƓĸ ƖƔѷ CrIĹ ƏĺƏƔŊƏĺƒƐő 
compared with controѴĺ Fondaparinux is ѴikeѴy to be the most 
effective ŐprobabiѴity of being the most effective Ʒ ƐĺƏƏőĺ

ƒĺƓĺƔՊ|ՊPuѴmonary emboѴism

Data were avaiѴabѴe from aѴѴ Ɛƒ studiesĺѵķѶķƖķƑƕŊƒѵ The risk of PE was 
Ѵower in aduѴt outpatients with Ѵower Ѵimb immobiѴization who reŊ
ceived LMWH ŐORķ ƏĺƐƕĸ ƖƔѷ CrIĹ ƏĺƏƐŊƏĺѶѶő compared with conŊ
troѴĺ A reduction in risk was aѴso found for fondaparinuxķ aѴthough 
the resuѴts were inconcѴusive ŐORķ ƏĺƓƕĸ ƖƔѷ CrIĹ ƏĺƏƐŊƖĺƔƓőĺ

ƒĺƓĺѵՊ|ՊAny VTE

Data were avaiѴabѴe from aѴѴ Ɛƒ studiesĺѵķѶķƖķƑƕŊƒѵ The risk of any VTE was 
Ѵower in aduѴt outpatients with Ѵower Ѵimb immobiѴization who received 
LMWH ŐORķ ƏĺƔƑĸ ƖƔѷ CrIĹ ƏĺƒƕŊƏĺƕƐő and fondaparinux ŐORķ ƏĺƐƒĸ ƖƔѷ 
CrIĹ ƏĺƏƔŊƏĺƒƏő compared with no thromboprophyѴaxisĺ Fondaparinux 
is ѴikeѴy to be the most effective treatment ŐprobabiѴity of being the 

most effective Ʒ ƐĺƏƏőĺ AѴthough the resuѴts suggest that the true efŊ
fects may vary according to study characteristicsķ the predictive distriŊ
bution stiѴѴ favored fondaparinux reѴative to no prevention or pѴaceboĺ

ƒĺƓĺƕՊ|ՊMajor bѴeeding

Data were avaiѴabѴe from aѴѴ Ɛƒ studiesķ reporting major bѴeeding 
rates up to ƏĺƖѷ with LMWHķ ƏĺƐѷ with fondaparinuxķ and ƏĺƔѷ 
with control. ѵķѶķƖķƑƕŊƒѵ Major bѴeeding event rates across aѴѴ incѴuded 
studies are highѴighted in TabѴe ƒĺ With onѴy four events across aѴѴ 
studiesķ the effects of LMWH ŐORķ ƐĺƓƔĸ ƖƔѷ CrIĹ ƏĺƏѶŊƒƑĺƐƕő and 
fondaparinux on the risk of major bѴeeding were inconcѴusiveĺ

ƒĺƓĺѶՊ|ՊCompѴiance and adverse events

CompѴiance with study medication appeared generaѴѴy good within 
triaѴ participantsĸ eight studies reported ƻƖƏѷ compѴianceķ two 
studies between ѶƏѷ and ƖƏѷķ and was uncѴear in three studiesĺ 
A singѴe openŊѴabeѴ study9 recorded reports of pain on injection in 
ƐĺƓѷ of participants within the intervention groupĺ

There were few reported adverse events in the treated patientsĺ 
Subjective and composite overaѴѴ adverse event rates ranged from 
Əѷ to ƓĺƏѷ across individuaѴ studies with interventionķ and Əѷ to 
ƑĺƏѷ in controѴ patientsĺ Minor bѴeeding event rates varied from 
Əѷ to ƐƏĺƔѷ in the LMWH intervention groupsķ Əѷ to ƐĺƔѷ in the 
fondaparinux intervention groupsķ and Əѷ to ѵĺѶѷ in the controѴ 
groupsĺ In the Ѵargest RCT to dateķƒѵ the most common adverse 

event Őof infectionő occurred at a simiѴar rate between intervention 

F I G U R E  ƒ Պ Network diagram of different pharmacoѴogicaѴ thromboprophyѴaxis interventions versus no thromboprophyѴaxis for 
preventing VTEaķbĺ DVTķ deep vein thrombosisĸ LMWHķ Ѵow moѴecuѴar weight heparinĸ VTEķ venous thromboemboѴismĺ aThe nodes are the 

interventionsĺ The numbers against each outcome represent the number of times that each pair of interventions has been comparedĺ There 
was one muѴtiŊarm study comparing LMWH versus fondaparinux versus controѴĺ bDiagrams for specific outcomes depends on the number of 
studies that provide data and the number of nonŊzero event studiesĸ not aѴѴ outcomes invoѴve feedback Ѵoops

Control
(e.g. placebo, no 

treatment or aspirin)

Any VTE: 12 studies
Clinically relevant DVT: 9 studies
Clinically detected DVT (symptomatic): 10 studies
Asymptomatic DVT - all: 9 studies
Asymptomatic proximal DVT: 7 studies
Asymptomatic distal DVT: 7studies

Pulmonary embolism: 12 studies
Major bleeding: 12 studies

LMWH
(e.g. dalteparin, 

enoxaparin, tinzaparin)

Fondaparinux

Any VTE: 1 study
Clinically relevant DVT: 0 studies
Clinically detected DVT (symptomatic): 1 study
Asymptomatic DVT - all:1 study
Asymptomatic proximal DVT: 0 studies
Asymptomatic distal DVT: 0 studies
Pulmonary embolism: 1 study
Major bleeding: 1 study

Any VTE: 2 studies
Clinically relevant DVT: 1 study
Clinically detected DVT (symptomatic): 2 studies
Asymptomatic DVT - all: 2 studies
Asymptomatic proximal DVT: 1 study
Asymptomatic distal DVT: 1 study
Pulmonary embolism: 2 studies
Major bleeding: 2 studies
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and controѴ groups ŐƐĺѵѷ vs ƑĺƏѷķ respectiveѴyőĺ In four studies 
activeѴy reporting the incidence of heparinŊinduced thrombocytoŊ
peniaķ no cases were foundĺѶķƑƖķƒƕķƒѶ No deaths in any study were 
deemed attributabѴe to either VTE or the use of interventionĺ

ƒĺƔՊ|ՊAdditionaѴ anaѴyses

The resuѴts of the network metaŊregressions are detaiѴed in 
TabѴe Sƒĺ The anaѴysis showed that no covariate improved modeѴ 
fits and therefore expѴained variation in treatment effectsĺ

A sensitivity anaѴysis excѴuding the three studies at high risk of 
bias is detaiѴed in TabѴe SƓĺ This anaѴysis generaѴѴy had negѴigibѴe imŊ
pact on the estimates of treatment effectķ but as expectedķ tended 
to increase uncertainty.

The effect of the type of thromboprophyѴactic agent used 
Őcertoparinķ daѴteparinķ nadroparinķ reviparinķ and tinzaparinő was 
assessed using a separate NMAĺ This showed evidence to suggest 
that there were differences in the effects of the type of thromŊ
boprophyѴactic agent usedķ incѴuding between the different types 
of LMWHķ with certoparin having the highest probabiѴity of the 
greatest effect on any VTEĺ These findings shouѴd be treated with 

TA B L E  Ɠ Պ ResuѴts of fixed effect and random effects NMA of different pharmacoѴogicaѴ thromboprophyѴaxis interventions versus no 
thromboprophyѴaxis

 

Fixed effect odds ratio ŐƖƔѷ 
CrI)

Random effects odds ratio ŐƖƔѷ 
CrI) Odds ratio ŐƖƔѷ PrIő Prob. Best

CѴinicaѴѴy detected DVT ŐsymptomaticőĹ

LMWH ƏĺƓƔ ŐƏĺƑƑŊƏĺѶƖő ƏĺƓƏ ŐƏĺƐƑŊƏĺƖƖő ƏĺƓƐ ŐƏĺƏƔŊƑĺƒƐő 0.09

Fondaparinux ƏĺƐƐ ŐƏĺƏƐŊƏĺѵƏő ƏĺƐƏ ŐƏĺƏƐŊƏĺƖƓő ƏĺƐƏ ŐƏĺƏƏŊƐĺƓѵő 0.91

None Ŋ Ŋ Ŋ 0.00

Asymptomatic DVT ŐproximaѴ segmentőĹ

LMWH ƏĺƑƑ ŐƏĺƏƔŊƏĺƕƐő ƏĺƑƐ ŐƏĺƏƓŊƏĺѶƑő ƏĺƑƐ ŐƏĺƏƑŊƐĺƒƓő Əĺѵƒ

Fondaparinux ƏĺƑƖ ŐƏĺƏƒŊƑĺƒƔő ƏĺƑѶ ŐƏĺƏƑŊƒĺƓƑő ƏĺƑѶ ŐƏĺƏƐŊƓĺƓƖő Əĺƒѵ

None Ŋ Ŋ Ŋ 0.01

Asymptomatic DVT ŐdistaѴőĹ

LMWH ƏĺѵƖ ŐƏĺƓƕŊƐĺƏƐő ƏĺѵƖ ŐƏĺƓƒŊƐĺƐƑő ƏĺѵƖ ŐƏĺƑƖŊƐĺѵƑő 0.00

Fondaparinux ƏĺƐƐ ŐƏĺƏƓŊƏĺƑƕő ƏĺƐƐ ŐƏĺƏƒŊƏĺƒƔő ƏĺƐƐ ŐƏĺƏƒŊƏĺƓƑő 1.00

None Ŋ Ŋ Ŋ 0.00

Asymptomatic DVT ŐaѴѴőĹ

LMWH ƏĺƔƕ ŐƏĺƓƑŊƏĺƕƕő ƏĺƔƕ ŐƏĺƒƖŊƏĺѶƑő ƏĺƔƕ ŐƏĺƑѶŊƐĺƐƑő 0.00

Fondaparinux ƏĺƐƓ ŐƏĺƏƕŊƏĺƑƕő ƏĺƐƓ ŐƏĺƏƔŊƏĺƒƐő ƏĺƐƓ ŐƏĺƏƔŊƏĺƒѶő 1.00

None Ŋ Ŋ Ŋ 0.00

PuѴmonary emboѴismĹ

LMWH ƏĺƒƏ ŐƏĺƏƕŊƏĺƖѵő ƏĺƐƕ ŐƏĺƏƐŊƏĺѶѶő ƏĺƐѶ ŐƏĺƏƏŊƐĺƕƖő ƏĺƕƓ

Fondaparinux ƏĺѵƓ ŐƏĺƏƔŊƕĺƑѵő ƏĺƓƕ ŐƏĺƏƐŊƖĺƔƓő ƏĺƓѶ ŐƏĺƏƐŊƐƕĺƔƒő ƏĺƑƔ

None Ŋ Ŋ Ŋ 0.01

Major bѴeedingĹ

LMWH ƐĺѵƏ ŐƏĺƐƓŊƑƔĺѵƕő ƐĺƓƔ ŐƏĺƏѶŊƒƑĺƐƕő ƐĺƓѵ ŐƏĺƏѵŊƓƑĺѶƕő Əĺƒƕ

Fondaparinux ƐƓƒѶƏ ŐƏĺƓѶŊƖĺƖEƐƓő ѶƓƑƑ ŐƏĺƒƑŊƐĺƒEƐƓő ѶƓƑƐ ŐƏĺƑƖŊƐĺƒEƐƓő 0.03

None Ŋ Ŋ Ŋ ƏĺƔƖ

CѴinicaѴѴy reѴevant DVTa

LMWH ƏĺƓƒ ŐƏĺƑƑŊƏĺƕƖő ƏĺƓƏ ŐƏĺƐѵŊƏĺѶƔő ƏĺƓƏ ŐƏĺƏƕŊƐĺƕѵő 0.22

Fondaparinux ƏĺƑƔ ŐƏĺƏƕŊƏĺѶƑő ƏĺƑƒ ŐƏĺƏƒŊƐĺƒѵő ƏĺƑƒ ŐƏĺƏƑŊ ƑĺƐƐő Əĺƕƕ

None Ŋ Ŋ Ŋ 0.01

Any VTEĹ

LMWH ƏĺƔƒ ŐƏĺƓƐŊƏĺѵƕő ƏĺƔƑ ŐƏĺƒƕŊƏĺƕƐő ƏĺƔƑ ŐƏĺƑƒŊƐĺƐƑő 0.00

Fondaparinux ƏĺƐƓ ŐƏĺƏƕŊƏĺƑƔő ƏĺƐƒ ŐƏĺƏƔŊƏĺƒƏő ƏĺƐƒ ŐƏĺƏƓŊƏĺƒƖő 1.00

None Ŋ Ŋ Ŋ 0.00

AbbreviationsĹ CrIķ credibѴe intervaѴĸ PrIķ predictive intervaѴĺ
aCѴinicaѴѴy reѴevant DVT was defined as the cumuѴative figure of any symptomatic OR asymptomatic proximaѴ DVTĺ 
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cautionķ based on the heterogeneity between studies and the Ѵow 
event rates.

ƓՊ |ՊDISCUSSION

ƓĺƐՊ|ՊSummary of evidence

Our NMA shows that thromboprophyѴaxis with LMWH for patients 
with Ѵower Ѵimb immobiѴization after injury approximateѴy haѴves the 
odds of any VTE in these studiesĺ ThromboprophyѴaxis with fondaŊ
parinux appears to have a greater effect on reducing the risk of DVT 
and is ѴikeѴy to be more effective than LMWHĺ Event rates for sympŊ
tomatic DVT and PE in untreated patients were generaѴѴy Ѵow across 
the studiesķ so an approximate haѴving of odds may resuѴt in a smaѴѴ 
absoѴute risk reductionĺ

Major bѴeeding is very uncommonķ so the effect of thromboproŊ
phyѴaxis on major bѴeeding in this group is uncertainĺ MetaŊregression 
did not identify any reѴiabѴe evidence of effect modification by key 
covariates.

ƓĺƑՊ|ՊStrengths and Ѵimitations

Our NMA synthesized data from ѵѶƔƕ participants in Ɛƒ randomized 
triaѴsĺ This represents a Ѵargeķ methodoѴogicaѴѴy robust data set 
across muѴtipѴe settings used to simuѴtaneousѴy estimate of reѴative 
treatment effectsĺ

Our anaѴysis was inevitabѴy Ѵimited by the primary dataĺ The vaŊ
riety of settings and patient groups may be a strengthķ but generŊ
ated evidence of heterogeneity of treatment effect across studies 
for many of the outcomesĺ Previous work has shown evidence of 
pubѴication bias such that studies with nonsignificant or unfavorabѴe 
resuѴts on this topic are perhaps Ѵess ѴikeѴy to be pubѴishedķ have a 
deѴay to pubѴicationķ or invoѴve seѴectiveѴy reporting outcomesĺ39 

These issues have the potentiaѴ to exaggerate any benefit to the inŊ
tervention seen at NMAĺ

The studies were judged mainѴy to have Ѵow risk of bias or some 
concerns onѴy for most quaѴity criteriaĺ Howeverķ three triaѴs were 
judged as having a high risk of bias on the basis of outcome ascertainŊ
ment being potentiaѴѴy subject to bias in an openŊѴabeѴ triaѴĺƑƕķƒƏķƒƐ 

This is particuѴarѴy reѴevant to the issue of symptomatic VTE as an 
outcomeĺ SeveraѴ of these openŊѴabeѴ triaѴs performed routine soŊ
nographic screening on removaѴ of pѴaster castķ foѴѴowed by cѴinicaѴ 
assessmentĺ This methodoѴogy introduces a high risk of bias with 
symptomatic VTE outcomesĸ patients may have been infѴuenced by 
the sonographerķ or party to the uѴtrasound resuѴts before discѴosŊ
ing information on symptomatoѴogyĺ A sensitivity anaѴysis excѴuding 
these studies generaѴѴy had negѴigibѴe impact on the estimates of 
treatment effect butķ as expectedķ tended to increase uncertaintyĺ 
This anaѴysis does not take into account that severaѴ of the cѴinicaѴ 
events were ѴikeѴy not representative for events that wouѴd Ѵead a 
patient to activeѴy seek medicaѴ assistance Őiĺeĺķ truѴy symptomatic 

eventsőĺ This is refѴected in the highѴy varying risks between studŊ
ies found in TabѴe ƒĺ A further breakdown of symptomatic VTE outŊ
comes is provided in TabѴe SƔ for transparencyĺ

We incѴuded one triaѴƑƕ that administered highŊdose aspirin to 
the controѴ groupķ on the basis that at the time of review nationaѴ UK 
guideѴines on venous thromboemboѴism CGƖƑ40 and NGѶƖ41 did not 

consider aspirin or other antipѴateѴet agents to be appropriate for 
VTE prophyѴaxis in isoѴationĺƓƑķƓƒ If aspirin has a significant prophyŊ
Ѵactic effectķ then this triaѴ may underestimate the beneficiaѴ effect 
of additionaѴ thromboprophyѴaxisĺ As suchķ incѴusion of this triaѴ in 
the metaŊanaѴysis wouѴd onѴy confer bias toward a negative resuѴtĺ

The primary studies had a number of seѴection criteria that Ѵimit 
our abiѴity to appѴy the findings to certain popuѴationsĺ Patients with 
a high risk of VTE Ősuch as those with active cancerķ thrombophiѴiaķ 
previous VTEķ or pregnancyņpuerperiumő and those with an inŊ
creased risk of bѴeeding were often excѴudedĺ The studies generaѴѴy 
incѴuded patients with rigid immobiѴization rather than those with a 
degree of movement or a removabѴe cast or spѴintķ so the findings 
may onѴy be appѴicabѴe to those with fuѴѴ immobiѴizationĺ

In additionķ incѴuded studies range across a ƑƔŊyear period of 
pubѴicationķ during which it is ѴikeѴy that management strategies have 
significantѴy evoѴvedĺ Both immobiѴization and acute surgicaѴ interŊ
vention techniques have become Ѵess invasive over timeķ with earѴy 
mobiѴization and enhanced recovery routineѴy promotedĺ There is 
aѴso ongoing debate about the merits of thrombosis research using 
asymptomatic VTE as any form of outcomeĺ Concerns incѴude the 
use of variabѴe criteria and assessment strategies to confirm disease 
and the impact of observer bias in unbѴinded studies using these 
outcomes.ƓƓķƓƔ ConverseѴyķ some authors highѴight the evidence sugŊ
gesting asymptomatic VTE to be a potentiaѴ indicator of the reѴative 
risk of symptomatic VTE and even fataѴ PEĺƓѵ ThromboprophyѴaxis 
after Ѵower Ѵimb injury has specific chaѴѴenges in these areasķ given 
the variation in management and the inevitabѴe presence of Ѵeg 
symptoms at baseѴine injury ŐsweѴѴing and painőĺ To what degree do 
symptoms need to change to suggest a risk of symptomatic VTE to 
both the patient and cѴinicianĵ Both these issues are perhaps reŊ
fѴected in the highѴy variabѴe incidence of VTE across the incѴuded 
studiesķ ranging from ƐĺѶѷ to ƓƏĺƓѷĺƓƕ We present our outcomes in 
this study stratified by symptomatic disease and anatomicaѴ Ѵocation 
of VTE to address these issuesĺ

The anaѴysis incѴuded a substantiaѴ number of participants but 
the number of events for some outcomes were very Ѵowķ or zeroķ 
incѴuding zero events in two arms of a studyĺ As a consequenceķ not 
aѴѴ studies provide estimates of reѴative treatment effect for aѴѴ outŊ
comesĺ We were unabѴe to produce precise estimates of the effect 
of thromboprophyѴaxis upon major bѴeeding or estimate the effect 
of treatment on deathĺ The Ѵow rate of bѴeeding provides some reasŊ
surance that thromboprophyѴaxis is not causing a cѴinicaѴѴy importŊ
ant rate of serious adverse outcome in this popuѴation but this may 
not be appѴicabѴe to patients with a higher risk of bѴeedingĺ Other 
surrogate datasetsķ such as patients receiving thromboprophyѴaxis 
for knee arthroscopy can provide further reѴevant information on 
bѴeeding riskĺ48 This information couѴd be used to support shared 
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decisionŊmakingĺ Howeverķ the popuѴation undergoing eѴective arŊ
throscopy has key differences to our popuѴation of interestķ incѴudŊ
ing acute exposure to surgicaѴ bѴeeding riskķ hospitaѴizationķ and the 
absence of bѴunt forced injuryĺ As suchķ extrapoѴation of bѴeeding 
risk to conservativeѴy managed ambuѴatory patients has significant 
caveats.

ƓĺƒՊ|ՊComparison to previous research

Two systematic reviews have been recentѴy pubѴished on the use of 
pharmacoѴogicaѴ thromboprophyѴaxis for patients with temporary 
immobiѴization resuѴting from acute injuryĺ Hickey et aѴĺ incѴuded 
seven studiesķ focussing onѴy on LMWH as an intervention and reŊ
porting an OR of ƏĺƑƖ for the deveѴopment of symptomatic DVTķ 
with Ѵimited precision ŐƖƔѷ CI ƏĺƏƖŊƏĺƖƔőĺ49 In additionķ they note 
a Ѵow major bѴeeding rate ŐƏĺƐѷő with LMWHĺ These findings are in 
keeping with the resuѴts of this studyĺ

An updated Cochrane metaŊanaѴysis by Zee et aѴĺƔƏ reported data 
from eight triaѴsķƖķƑƖŊƒƓķƒѵ incѴuding ƒѵѶƏ participants that compared 
thromboprophyѴaxis with no treatment or pѴaceboĺ They found that 
LMWH was associated with a significantѴy reduced risk of any DVT 
ŐORķ ƏĺƓƔĸ ƖƔѷ CIĹ ƏĺƒƒŊƏĺѵƐő and symptomatic VTE ŐORķ ƏĺƓƏĸ ƖƔѷ 
CIĹ ƏĺƑƐŊƏĺƕѵőĺ Zee et aѴĺƔƏ excѴuded four triaѴs that were incѴuded in 
our anaѴysis ŐGoeѴ et aѴĺ28ķ SeѴby et aѴĺ8ķ GehѴing et aѴĺķƑƕ and Samama 
et al.ƒƔőķ whereas one additionaѴ triaѴ was pubѴished after their upŊ
dated metaŊanaѴysis ŐZheng et aѴĺѵőĺ Two of the triaѴs were excѴuded 
because they focused on operativeѴy treated fractures rather than 
immobiѴization ŐGoeѴ et aѴĺ28ķ SeѴby et aѴĺ8őķ one because the comparŊ
ator was aspirin ŐGehѴing et aѴĺƑƕő and one because the intervention 
was fondaparinux rather than LMWH ŐSamama et aѴĺő.ƒƔ The incluŊ
sion of these triaѴs has ensured that our anaѴysis is more comprehenŊ
siveķ but possibѴy at the expense of greater heterogeneityĺ

In additionķ our study is aѴso the first to perform network meŊ
taŊanaѴysis ŐNMAő of different treatment optionsĺ NMA aѴѴows indirect 
comparison of interventions and faciѴitates assessment of benefits 
and harms for variabѴe treatment options for a given cѴinicaѴ sceŊ
narioĺ This methodoѴogy has recentѴy been used by the WorѴd HeaѴth 
Organization to inform cѴinicaѴ guideѴine deveѴopmentķ is considŊ
ered to be a high ѴeveѴ of evidenceķ and has specific advantages for 
VTE research in which muѴtipѴe treatment options exist for a singѴe 
pathoѴogyĺƔƐ

ƓĺƓՊ|ՊMeaning of the study

ThromboprophyѴaxis in Ѵower Ѵimb immobiѴization resuѴting from inŊ
jury approximateѴy haѴves the odds of any VTE and is associated with 
reductions in the risks of symptomatic DVT and PEĺ

The impact of this reduction in odds is ѴikeѴy to have variabѴe cѴinŊ
icaѴ impact dependent on baseѴine riskĺ If baseѴine risk for symptomŊ
atic disease is consistentѴy Ѵow across a popuѴationķ then haѴving the 
odds may resuѴt in a Ѵow absoѴute risk reduction ŐARRő and a high 

number needed to treat ŐNNTőĺ This issue is demonstrated in TabѴe ƒķ 
in which the summation of events for cѴinicaѴѴy reѴevant DVT resuѴts 
in a reduction from a Ɛĺƕѷ event rate ŐcontroѴő to a ƐĺƏѷ event rate 
ŐLMWHőĺ Many cѴinicians may consider this benefit too Ѵimited to jusŊ
tify the cost and potentiaѴ adverse event profiѴe of LMWHĺ Howeverķ 
assuming the reѴative treatment effect is consistentķ a seѴected popuŊ
Ѵation with a higher baseѴine risk Őidentified through risk scoring or aѴŊ
ternative methodő wouѴd be expected to receive a Ѵarger proportionaѴ 
ARR and a resuѴting Ѵower NNTķ which may produce a different cѴinŊ
icaѴ decisionĺ For this reasonķ singѴe reported ARR and NNT derived 
from metaŊanaѴysis have been reported as potentiaѴѴy misѴeadingĺ

The evidence found was Ѵimited to LMWH and fondaparinuxĸ 
it remains uncѴear whether these findings can be extrapoѴated to 
DOAC agents or other modaѴitiesĺ This is an important consideration 
because the absoѴute risks of cѴinicaѴѴy reѴevant VTE may vary across 
popuѴationsĸ patients who may not be wiѴѴing to submit to the inŊ
convenience of parenteraѴ treatment to reduce a reѴativeѴy smaѴѴ risk 
may be prepared to use oraѴ therapyĺ

Within the metaŊregression anaѴysesķ we were unabѴe to identify 
any evidence to directѴy support stratified thromboprophyѴaxisĺ We 
found no association between treatment effect and patient characŊ
teristicsķ type of injuryķ treatment methodķ or duration of prophyѴaxisĺ 
SeveraѴ authors have recentѴy suggested that seѴection of patients for 
thromboprophyѴaxis may be appropriate on the basis of an increased 
baseѴine risk39ĸ it does not appear from our anaѴysis adjusting for baseŊ
Ѵine risk that prophyѴaxis shouѴd be offered based on an expectation 
of greater effectiveness in any specific groupĺ We did not assess risk 
factors at a patient ѴeveѴ within this work and so cannot draw any conŊ
cѴusions on the merits of risk adjusted thromboprophyѴaxisĺ

ƓĺƔՊ|ՊThe direction of future research

AѴthough our findings suggest that thromboprophyѴaxis couѴd reduce 
the rate of symptomatic eventsķ further study of cost effectiveness 
is needed given the Ѵow absoѴute riskĺ In additionķ stratified thromŊ
boprophyѴaxis may be abѴe to seѴect out patients at highest risk and 
maximize potentiaѴ cѴinicaѴ and cost effectivenessĺ SeveraѴ risk asŊ
sessment modeѴs ŐRAMő have aѴready been derived for use in this 
patient popuѴationķ aiming to taiѴor thromboprophyѴaxis strategies at 
presumed high risk and Ѵimit financiaѴ costsķ opportunity costsķ and 
side effectsĺƐƑķƔƑķƔƒ The current evidence base for RAMs is very ѴimŊ
itedķ and estimates of sensitivity and specificity are subject to subŊ
stantial uncertainty.Ɛƕ Improving the evidence base for RAMs is a key 
research priority and externaѴ vaѴidation studies are urgentѴy neededĺ 
In addition to dichotomous RAMsķ individuaѴized treatment couѴd poŊ
tentiaѴѴy be optimized by further adaptation in very highŊrisk groups 
deemed to warrant thromboprophyѴaxis Őeĺgĺķ higher dosingķ Ѵonger 
durationőĺ This Ѵatter question is yet to be addressed in the Ѵiteratureĺ

OraѴ medications couѴd provide the benefits of thromboprophyŊ
Ѵaxis without the costsķ inconvenienceķ and discomfort of injectionsĺ 
Howeverķ evidence of effectiveness in our review was reѴated onѴy 
to LMWH or fondaparinuxĺ If further research identifies a highŊrisk 
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popuѴation that unequivocaѴѴy benefit from thromboprophyѴaxisķ the 
use of direct oraѴ anticoaguѴants couѴd potentiaѴѴy be compared with 
LMWH to assess differences in costķ cѴinicaѴ outcomeķ and patient 
satisfactionĺ

It is currentѴy uncѴear whether peopѴe with Ѵimited Ѵower Ѵimb 
immobiѴization Ősuch as spѴints that aѴѴow some movement or 
removabѴe spѴints or castső carry simiѴar risks of VTE to those 
with fuѴѴ immobiѴizationĺ A study of this popuѴation couѴd deterŊ
mine the risk of VTE and potentiaѴѴy identify patientŊѴeveѴ risk 
predictorsĺ

ƔՊ |ՊCONCLUSIONS

ThromboprophyѴaxis for patients with Ѵower Ѵimb immobiѴization 
after injury appears to be cѴinicaѴѴy effectiveķ reducing the odds of 
symptomatic VTEĺ Given the Ѵow absoѴute risk of VTE in a broad popŊ
uѴationķ individuaѴized risk assessment and shared decision making 
may be optimaѴĺ This strategy requires further supporting researchĺ
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