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Abstract

Background: Thromboprophylaxis has the potential to reduce venous thromboem-
bolism (VTE) following lower limb immobilization resulting from injury.

Objectives: We aimed to estimate the effectiveness of thromboprophylaxis, com-
pare different agents, and identify any factors associated with effectiveness.
Methods: We undertook a systematic review and network meta-analysis (NMA) of
randomized trials reporting VTE or bleeding outcomes that compared thrombopro-
phylactic agents with each other or to no pharmacological prophylaxis, for this in-
dication. An NMA was undertaken for each outcome or agent used, and a series of
study-level network meta-regressions examined whether population characteristics,
type of injury, treatment of injury, or duration of thromboprophylaxis were associ-
ated with treatment effect.

Results: Data from 6857 participants across 13 randomized trials showed that, com-
pared with no treatment, low molecular weight heparin (L(MWH) reduced the risk
of any VTE (odds ratio [OR]: 0.52; 95% credible interval [Crl]: 0.37-0.71), clinically
detected deep vein thrombosis (DVT) (OR: 0.39; 95% Crl: 0.12-0.94) and pulmonary
embolism (PE) (OR: 0.16; 95% Crl: 0.01-0.74), whereas fondaparinux reduced the risk
of any VTE (OR: 0.13; 95% Crl: 0.05-0.30) and clinically detected DVT (OR: 0.10; 95%
Crl: 0.01-0.86), with inconclusive results for PE (OR: 0.40; 95% Crl: 0.01-7.53).
Conclusions: Thromboprophylaxis with either fondaparinux or LMWH appears to
reduce the odds of both asymptomatic and clinically detected VTE in people with
temporary lower limb immobilization following an injury. Treatment effects vary by
outcome and are not always conclusive. We were unable to identify any treatment

effect modifiers other than thromboprophylactic agent used.
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1 | BACKGROUND

Venous thromboembolic (VTE) disease is a major global cause of
morbidity and mortality.»? An estimated 10 million episodes are di-
agnosed yearly; more than one-half of these episodes are provoked
by hospital admission/procedures and result in significant loss of
disability-adjusted life years.®

Temporary lower limb immobilization after injury is a significant
contributor to overall VTE burden.* This risk may be modifiable.
Existing evidence suggests that pharmacological prophylaxis could
reduce overall VTE event rates in these patients, but the proportional
reduction of symptomatic events remains unclear.’ Recent random-
ized controlled trials (RCTs) have used different pharmacological
agents (low molecular weight heparin [LMWH] and fondaparinux),
dosing regimens and outcome measures.®” In addition, some centers
are reporting recent experience with use of the direct oral anticoag-
ulants (DOACs) for this indication, despite the lack of appropriate
licensing and trial data within this specific population.t®?

Consequently, there is wide variation in thromboprophylaxis
strategies, and international guidelines continue to offer conflicting
advice for clinicians.*?*® The overall clinical effectiveness of throm-
boprophylaxis for this indication and the optimal agent/dosing strat-
egy are yet to be defined.

We undertook a systematic review and network meta-analysis
(NMA) to assess the effectiveness of pharmacological thrombopro-
phylaxis at preventing VTE in patients with temporary lower limb
immobilization after injury. Our aim was to estimate the clinical ef-
fectiveness for each pharmacological thromboprophylaxis option and

further compare regimens and agents to identify an optimal strategy.

2 | METHODS

The systematic review was undertaken in accordance with the
general principles recommended in the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) statement.'
This review was part of a larger project on thromboprophy-
laxis for lower limb immobilization that was registered on the
PROSPERO international prospective register of systematic reviews
(CRD42017058688)." The full protocol is available here (https://

www.journalslibrary.nihr.ac.uk/programmes/hta/1518706/#/).

2.1 | Eligibility criteria

Studies were considered eligible for inclusion if they met the fol-
lowing criteria: (a) RCTs or controlled clinical trials; (b) adults (age

>16 years) requiring temporary immobilization (e.g., leg cast or

Essentials

e Patients with injury and lower limb immobilization are at
increased risk of thromboembolism.

e This network meta-analysis analyzed 6857 patients ran-
domized to thromboprophylaxis or control.

e Overall, pharmacological prophylaxis significantly re-
duced the odds of any venous thromboembolism (VTE).

e Individualized treatment may be an optimal strategy and

requires further study.

brace in an ambulatory setting) for an isolated lower limb injury;
(c) chemical thromboprophylaxis with any LMWH agent, fonda-
parinux, or oral anticoagulant (e.g., apixaban, dabigatran etexilate,
rivaroxaban, edoxaban); (d) comparatorsincluded placebo, no treat-
ment, aspirin, or alternative treatment; and (e) outcomes included
symptomatic or asymptomatic deep vein thrombosis, pulmonary
embolism (PE), major bleeding (as defined within each study), or
mortality. Exclusion criteria for selection included studies that
had not been designed as experimental studies (e.g., cohort stud-
ies, case control studies); involved hospital inpatient care or any
patient requiring hospital admission longer than 3 days; patients
receiving mechanical thromboprophylaxis or undergoing ambulant

orthopedic surgery (e.g., arthroscopy, arthroscopic surgery).

2.2 | Outcome definitions

Given the challenges of outcome reporting in this population, we
chose to prospectively define VTE events according to anatomical
location and symptomatology. Our aim was to provide full transpar-
ency of all potentially relevant outcomes and to highlight the specific
data informing assessment of intervention.

We defined proximal deep vein thrombosis (DVT) as throm-
bosis occurring at or above the level of the popliteal trifurcation.
18 Symptomatic disease was defined as reported within individual
trials; any diagnosis of PE was considered to be symptomatic, as
were presentations outside routine study follow-up with acute
DVT symptoms and subsequent confirmation of disease. However,
in several studies patients were questioned on the symptoms of
DVT (e.g., pain, swelling) when the cast was removed, at routine
follow-up. If the patients reported any positive symptoms and
routine sonography had detected DVT, the event was classified
as symptomatic. The limitations with this approach are highlighted
later in the discussion section. “Any VTE"was defined as the com-
posite of any PE and/or any distal or proximal DVT, with or without

symptoms.
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We could not retrospectively apply consensus definitions of
symptomatology or major bleeding to individual study results.”?

These issues and their potential impact on study results are explored

further in the discussion section.

2.3 | Information sources and searches

Ten electronic databases (including MEDLINE, EMBASE, and the
Cochrane Library) were searched. The search strategy used free text
and thesaurus terms and combined synonyms relating to the condi-
tion (e.g., venous thromboembolism in people with lower limb immo-
bilization) with synonyms relating to the interventions (e.g., LMWH,
aspirin, oral anticoagulants). No language restrictions were used.
Searches were supplemented by hand-searching the reference lists
of all relevant studies (including existing systematic reviews), per-
forming a citation search of relevant articles, contacting key experts
in the field, and undertaking systematic keyword searches of the
World Wide Web using the Google search engine. Further details on
the search strategy can be found in Table S1 (supporting information).

2.4 | Study selection

All titles were examined for inclusion by one reviewer (A.P.); any ci-
tations that clearly did not meet the inclusion criteria were excluded.
All abstracts and full-text articles were then examined indepen-
dently by two reviewers (A.P. and D.H.). Any disagreements in the
selection process were resolved through discussion or if necessary,

arbitration by a third reviewer (S.G.) and included by consensus.

2.5 | Data extraction and quality assessment

Data relating to study design, methodological quality, and out-
comes were extracted by one reviewer into a standardized data ex-
traction form and independently checked for accuracy by a second.

The methodological quality of each included study was evaluated
using a revised Cochrane Risk of Bias tool for randomized trials (RoB
2.0).2° The original tool 2! was updated because of questionable in-
ter-rater agreement, subjectivity in assigning risk of bias judgments,
and bias judgments assigned at the trial level.???> An overall judge-
ment of bias was assigned as low risk if all domains were judged as low
risk of bias; high risk if at least one domain was judged to be at high risk
of bias (or if the study has some concerns for multiple domains in a way
that substantially lowers confidence in the result), and some concerns

if any bias (other than high risk) was noted in at least one domain.?®

2.6 | Data synthesis and analysis

For each outcome of interest, an NMA was performed to allow a

simultaneous comparison between interventions using all available

studies. The data were the number of events out of the number of
patients randomized to each class of intervention, which were as-
sumed to arise from an underlying binomial distribution. LMWH
agents were collated and considered as a single intervention. The
probabilities of an event for each intervention were modelled using a
logistic model to estimate odds ratios (ORs). The reference interven-
tion was defined as placebo, no treatment, or aspirin in the NMA.
The different thromboprophylaxis drugs were treated as separate
interventions (i.e., LMWH, DOACs, and fondaparinux) in the NMA
on the basis of having different mechanisms of action and different
adverse event profiles.

The analysis was implemented using Markov chain Monte Carlo
simulation using WinBUGS software Version 1.4.3 (MRC Biostatistics
Unit).?¢ A fixed effect model was used to estimate the effects of
LMWH and fondaparinux relative to control in the available stud-
ies (i.e., a conditional inference). In addition, a random effects model
was used to allow for heterogeneity in the effects of interventions
between studies and to estimate whether the interventions can have
an effect in future studies. Results were presented using ORs, 95%
credible intervals (Crl), and 95% predictive intervals for the OR in a
randomly chosen study relative to the control, with the probability
of each intervention being the best.

We also evaluated the following potential treatment effect mod-
ifiers in a series of meta-regressions: (a) Population characteristics
(proportion male, baseline risk of VTE); (b) type of injury (fractures,
Achilles tendon rupture, other soft-tissue injury); (c) treatment of in-
jury (surgical versus conservative, above versus below knee immo-
bilization); (d) thromboprophylactic agent used; and (5) duration of
thromboprophylaxis.

3 | RESULTS
3.1 | Study selection

The literature searches identified 1105 citations. Of these, 13 RCTs
met the inclusion criteria.®®%?7-3¢ A flow chart describing the pro-
cess of identifying relevant literature can be found in Figure 1.
Studies excluded after full text review are listed in Table S2, along

with the rationale for exclusion.

3.2 | Characteristics of included studies

The design and patient characteristics of the 13 included stud-

ies®®72736 are summarized in Table 1. All studies were pub-

lished between 1993 and 2017. In total, 6857 patients were

included and randomized across 10 different countries (Canada,®?®

China,é k,29’34 35 27,30,31,35 Italy,35

Netherlands,”3>3¢ Russia,?> Spain®> and Sweden®2%%) to receive ei-

Denmar France, Germany,

ther intervention or control. LMWH injections were the primary in-

tervention, using variable agents (certoparin,®® dalteparin,828-3233

9,31,35,36 27,34 29

nadroparin, reviparin, and tinzaparin)*” and dosing
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— Records screened by title
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Excluded by title
2 >
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©
& Record screened by
abstract
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— Excluded by abstract
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Full-text articles
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e
i.% = Full -text articles excluded,
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(n=23)
\ Population not isolated
lower limb injury
Full text articles ipcluded requiring temporary
(n =13 studies) immobilisation (n = 1), not
a randomised or controlled
clinical trial (n = 6), review/
comment/ editorial (n = 10),
abstract /duplicate/ sub-
3 study of an included full
E] text paper (n = 6)
2
Studies included in
quantitative synthesis
(meta-analysis)
(n = 13 studies)

FIGURE 1 Study flow chart (adapted)

regimens. Two studies used fondaparinux.‘?'35 Eleven of the studies
compared LMWH thromboprophylaxis to no thromboprophylaxis,
one three-arm study compared LMWH with fondaparinux with no
thromboprophylaxis, and one study compared LMWH with fonda-
parinux. We found no randomized trials comparing DOACs with
any other thromboprophylaxis strategy for this patient group. One
study used aspirin as a control group,27 with others using placebo
injections or nothing dependent on design.®®28343¢ | general,
most studies excluded patients at highest risk of VTE (e.g., active
cancer,®®?3233 previous VTE®®?28:30-3436 o first-degree family
history of VTE®%9).

Five studies were open label with subjective screening
outcomes (duplex sonography or phlebography on cast re-
moval).2?31:3536 gix studies used double blinding within the
design.®8283234 Ajthough all studies included adult patients
with an isolated lower limb injury requiring temporary immobi-

lization, there was wide variation in terms of injury type. Five

6,8,9,28,32

studies included only patients with fractures, one of pa-

tients with Achilles tendon ruptures,®® and the remaining seven
studies included patients with mixed pathology.?”27-31:34-3¢
Depending on the type of injury, the management of lower limb
injury included conservative treatment,”3%3%3% surgical man-
agement,"’&m”*33 or both.2%343¢ | eight studies,®828.32:35
patients were recruited within 4 days of injury, whereas, in the
remaining studies,?”2?31:3% the time to recruitment was not
stated. The duration of immobilization ranged from 14 days®® to
44 days.’>%% In two studies, all*? or some (approximately one-
third)3* patients first received prophylaxis before randomization;
these studies were included because any final impact on out-
come would likely take the form of reduction in VTE outcome
events. In addition, the results of these trials remain relevant to
the study question in light of current regimes suggesting prophy-
laxis should continue for the duration of immobilization (usually

4-6 weeks).



HORNER ET AL.

th

j

426

(senunuo))

pajies AydesSoqgaiyd ay3
aJaym Aydes3ouosesyn
uolssaidwod Jo [eAowal
1sed ua3je Aydea8oqgajyd
|eJa3e(iun Agq pawuly
-uod | AQ JO 92uapIdu|

Aydea3oqgajyd

AQ pawuijuod pue

Aydea3ouos xa|dnp

|edajejiun Ag pauiuLay
-9P 1LAQ J0 93uspidu|

|eAowal

1sed uajse|d Jarje (AjJuo

s3uipuly aAsod) Aydeu

-3oqga|yd pue punoses3|n

uolssaidwod Aq paulw
-1919p 1 AQ 4O 92usapIdU|

|eAowsau 3sed uaise|d
J1914e Aydea3oqgajyd Aq
pawujuod pue Aydeu
-8ouos xa|dnp Aq paulw
-1913p | AQ JO duapidu|

|eAowal 3sed

J93se|d Jayye AydeisSouan

|eaa3eiun Agq paulwa}
-9p LAQ J0 3duspidU|

juswiealy

JO pua je Aydea3ouan
|edaie|iq Aq paulwia)
-9p LAQ J0 3duspiu|

(Arewad)
aJnseaw awodInQ

(%976 ‘suondalul

yym aoueldwod)
S)}99M G 10}

ogade|d Suiyojen

(YN ‘suopdaful

yum asueljdwod)

S)¥99M 9 10}
oqgade|d Suiydley

juswieal oN

juswiealy oN

Juswieal) oN

(%S6< ‘suoly
-29[ul y3Im aoue
-1ldwod) p 7T 104
ogade|d Suiyoje

Jojesedwo)

(%916 ooueld

-wod ‘uoalul *o's Aq

paJajsiuiwpe SYa9Mm G

104 p/NI 000G ‘Ui
-edajjep) HMIN

(4N ‘@oueyd
-wod ‘uoidaful *o's Aq
paJalsiulWwpe SY99M 9
104 p/N1 000G ‘un
-edajjep) HMIN

(YN ‘@duerdwod
‘uoi3oaful *o's Aq
paJajsiuiwpe ‘uoijez
-l|lgoww 3Sed Jo uol}
-ednp Joj p/N| 0S8¢C
‘uliedoJpeN) HMINT

(YN ‘@dueldwod
‘uonaaful "o's Aq
paJajsiuiwpe ‘uoljez
-ljlgowwir jses jo uon
-e4np 104 p/NI 000€
‘uriedouad) HMIAT

(YN ‘@dueldwod
‘uonaalul *2's Aq
paJaisiulwpe ‘uoljez
-llgowwl 3sed Jo uol}
-Bdnp Jo4 p/NI 00S€
‘ultedezuly) HMIN
(%S6<
‘9oueljdwod ‘uonaaful
'2's Aq paJajsiulwpe
‘P ¥1 404 p/NI 000S
‘ultedayjep) HMIN

uoiUaAIR}U|

uoljeziwopue.
210J9q
(P/N10008)
uriedaijep yim
juswieal; [eriul
JO 399M T paAIad

-2J sjuanjed ||e ‘SoA

ON

ON

ON

ON

ON

uoljezjwopuel
210J9q sixejAydo.d

qP v¥ :uoljeanp
uolnjezijiqowwy
Aianfur jo y

CL UIYUM

qP €¥ :uoljednp
uonezijigowuwy
Ainful joy

CL UIYHM

P LST
:uoljeanp
uopezijiqouw|
AN

oP LT :uonenp
uopezijiqoww|

4N

S}99M G°G
:uorzeanp
uonezijiqoww|
AN

oP T :uopeInp
uonezijiqowuw

U UIYIM

(uesw) uoneinp
uoijezijiqowuwi
/3uswinidaa
pue Aanfup
uaami}aq awi ]

TLT = N sjuaijedinQ
pajeau} Ajjeai8uns
3pyue ay3 4o aunjoelq
(%91 ‘Slew ‘A g1 ‘08e
ueaw ‘A G/-8T) S}NPY
GOT = N sjuaizedinQ
pajeasy Ajjea1ding (suny
-dnJ uopual s9||1Ydy)
Ainful anssi3-1jos
(%6/ ‘©lew A ot ‘©3e
ueaw ‘A G/-8T) SHNPY
90€ =N
sjuaedinQ juswieal)
dAI3BAISSUOD Aunful
9NSS11-1J0S 10 a4njoe.d
(%86 ‘ajew A ¢ ‘o3e
ueaw) A 9T J9A0 Ssjualjed
8¢ =N
sjuaizedinQ juawieal
9AI3EAISSUOD) Aunful
9NSS13-1J0S 10 24njoe.d
(%19 ‘@lew A ¢ ‘o3e
ueaw ‘A G/-8T) SHNPY
00¢€ = N sjuaizedinQ
pajeauy Ajjeaiduns Jo
9AI}BAIDSUOD) ‘Adnful
9NSS13-1J0S 10 24njoe.d
(%£G ‘Slew ‘A g1 ‘o8e
ueaw ‘A gT<) s3npy
GO€ = N sjuanedinQ
pajeaJy Aj[ea13ing
‘99UX MO[3q Sainioel
(%29 ‘©lew ‘A T ‘93e
ueaw ‘A G/-8T) sHNpY

uonendod

80 Y

A0

<10 Y

.80y
usisag

(ea3uad
1) uspams

(eJ3uad
T) uspams

(lexdsoy
T) Auewan

(4N) Auewsen

(s423uad
€)lewuaqg

(4N) epeued

(s@31s) A13uno)

¢ 4£00C "8
19 snpideq

26 BLOOT “I®
19 snpiden

1¢ €661
“le 32 ypelny

0e566T
“|e 32 320

6z €00T “|8
19 uasuadugr

5z 1832 1209

Jeah Joyiny

soljsia3oeleyd Jualjed pue ugisap jo Alewwns T 379VL



427

J

HORNER ET AL.

(senupuo))

punoseJ3|n uoissaidwod
|ewJouge Aq paulwJaiap
1AQ "2inpadoud ay3 Jayje
syjuow g ulyym 31 A
J13ewo3dwAs Jo aduapIdU|

juswiealy Jo pus je
punoseJjn ysjddoQ |ess
-1e|iq Aq paulwisisp I AQ
Jlewixoud d13ewoldwAse
10 A1934ns Ja3je syluow £

ulyIm 31 A dlzewoyduwAig

(Adewnad)
aJnseaw awodinQ

juswiealy oN

(%6 ‘suon
-29[ul y3Im adue
-l|dwod) p 7T 104
ogaoe|d Suiydie

Jojesedwo)

(%8
‘9ouel|dwod ‘uoi3daful
*2's AQ paJtajsiulwpe
‘uoljezijiqowwi 3sed Jo
uoneanp 104 [3% 00T<
P/N1 000G 40 8% 00T >
104 p/N1 00SZ] ‘UM
-edayjep Jo p/N| 0582
‘uredoapeu) HAAINT

(%06

‘@aueljdwod ‘uondaful

'2's Aq paJajsiulwpe

‘P ¥1 404 p/NI 000S
‘ultedsayjep) HMIN

uonUAAIR}U|

ON

ON

(po329dsns
sisoquioJyj

J0 swojdwAs
[ea1ul]d 41 Ja1jes
J10) [EAOW. ISBD

J193se|d ua3je Aydeu
-30UaA |eJaefiun

AQ paulwialap

LAQ J0 2uspiu|

uoljeziwopuel
210j9q sixejAydo.d

SAeM
&' :uorzeanp
uonezijiqoww|
dN

qP € -uojeanp
uonezijigoww
Aianfur joy

L UIYUM

(%001
Ajojewixoidde
‘suo3daful yum
9oueljdwod)
uonezijigowwy
15e2 Jo uonjeinp
J1o) ogade|d
3uiyojen

(uesw) uoneinp
uoijezijiqowuwi
/3uswiinidal
pue Aanfup
uaami}aq awi |

61ST = N sjusizedinQ
pajeauy Ajjeaidans Jo
9AI1BAIDSUOD) AJnful
9NSS13-1J0S 10 aunjoe.
(%661 ‘olew ‘A 9, ‘a8e
ueaw ‘A gT<) synpy

G9C¢=N

sjuanedinQ pajealy

Aj|e2134ng saunjoeuy

(%S ‘©lew ‘A gt ‘93e
ueaw) A 9T JOAO Sjudlled

(%00T A|212WIX0Idde
‘9ouel|dwod ‘uoidaful
'2's AQ paJtajsiuiwpe
‘uoljezijigowwi 3sed Jo
uolnjeanp o4 p/N| 0SLT
‘uitedinal) HMIN

Ot = N (ssed
jsow ui) JuaijedinQ
pajeas} Ajjeaidins uo

SAI}BAIISUOD) UOPUDY
S9[IIYdV 3Y3 Jo 24}
-dnJ Jo aunyoeuq
(%25 ‘©lew A /1 ‘93e
uelpaw ‘A 81<) syNpy

uonendod

<10 Y

.80y
uolneziwo
-puels aio)aq
p o1dn
104 HMINT
Jsylo
paAladal
dnou8 yoea
ul pJiy3-suo
Ajo3ewixoud

-de ‘sop

.80y

usisag

(sleydsoy g)
spuelayiaN ayL

(siendsoy
£1) epeued

qP P -uoneinp
uoljezijiqowuw|
Ainful Jo

P UlyiIM

(slendsoy
9) yewusq

(s@31s) A13uno)

(panuRuOD)

og LTOT ‘€
32 WaydLpy
ueA

¢ GT0T
“le 19 Aq|as

»¢1200T
“|e 32 uasse

Jeah Joyiny

T 319vl



HORNER ET AL.

th

j

428

"StJe J0jeledwod pue UoIUSAIRIUL JO sueaw dno.s pajiodal woiy paje|ndjed sues,

"JUSWISSISSE SW0IN0 Papul|d,
"WISI|OqUISOCUWIOIY} SNOUSA ‘I A

‘snoaueynaqgns o's ‘puilq d|Suls ‘gs ‘|eld3 pa||03uod paziwopuel Y ‘aqge| uado “10 {pa3iodal Jou ‘YN ‘uiieday 3ysiom Jenasjow Mo| ‘HMIAT SISoquioayy uRA dasp ‘| AQ ‘pullq 3[gqnop ‘gq :suolielnaiqqy

|eAowal 3sed Jape | AQ
pa3oadsns 1oy pawuojiad
Aydea3ouan Jo/pue Aydeu
-8ouoseuyn uoissaidwo)
"J1LA O 32Uspidu|

(po310adsns

SeM SISOqWIO.IY] JI J31|JeD

J0) 15B2 3y} JO [eAOWAl

9y} Jo1je Aydes3ouos

xa|dnp Aq pauiw.alap
1AQ j0 3duspiuj

(pa323dsns sisoquioJy 41)

Aydea3oqajyd Jo (j|e) Ayd

-eJ3ouos xa|dnp Aq pauiw
-1919p 1 A JO 92uspIdU|

punoseJjn ysjddoQ
|eJaje|iq Aq paulwialap
1AQ "JLA J0 33u3pidu|

(Arewnad)
2Jnseaw awodiInQ

(YN ‘@duerdwod
‘uonyoaful -o's
Aq paJajsiuiwpe
‘uonezijiqgoww
1sed Jo uoneinp
1o} p/3w G)
xnuedepuo-
1uswieal
ON 'Z (%007
Aj91ewixoidde
‘9oue|dwod
‘uoi3daful *o's
Aq paJajsiuiwpe
‘uonezijiqgowwi
1sed Jo uoneinp
o} p/3w G°Z)
xnuiiedepuod '

(YN ‘@dueldwod

‘Aljedo pataisiuiw

-pe p/3w 000T)
updsy

(YN ‘suon
-29[ul y3m aoue
-lldwod) p 7T 4o}
ogaoe|d Suiyolen

Jojesedwo)

(YN ‘@dueldwod
‘uondaful *2's Aq
paJajsiulwpe ‘uoljez
-llqowwt 3ses jo uoly
-ednp Joj p/N| 058¢
‘uredoupeu) HAAINT oN

(%00T Alorew
-1xoudde aouejdwod
‘uo3daful *a's Aq
paJajsiulwpe ‘uoijez
owlwl 3sed Jo uol}
-eJnp 104 p/N1 058¢C
‘ursedolpeu HMIN oN

(YN ‘@dueldwod

‘uo3dalul "2°s Aq paJal

-siulwpe p/N| 0T
‘utedinal) HMINT AN

(IN

‘9oueljdwod ‘uoi3daful

'2's AQ paJajsiuiwpe

‘p T 404 Ajlep aouo
USAIZ Inq ¥YN) HMINT ON

UOIJUAIDU| uoneziwopues

aJ0j9q sixejAydo.d

qP
£'€€ :uoljednp
uonezijiqgowwy
Aianful jo y

CL UIYHM

qP
§'6€ -uoljeinp
uonezijigoww
Aianfur joy

L UIYHM

YN :uoinzeinp
uonezijiqouww|

AN

YN :uoneinp
uolezijiqoww|

p €€ uesiy

(ueaw) uonjeinp
uoljezijiqowuwi
/3uswiinadal
pue Aunfui
uaamilaq awi ]

6VET =N

sjuaijedinQ juswieasy

9AI1BAIDSUOD) AJnful

9NSS13-1J0S 10 aunjoe.

(%9797 ‘ajew ‘A 91, ‘a3e
ueaw ‘A gT<) synpy

L9 =N

sjuanedinQ juswiealy

SAI1BAIISUOD) 100} IO

9pjue ayj Jo aunjoel4

(%2t ‘©lew ‘A /1 ‘93e
ueaw ‘A gT<) synpy

/8T = N sjuaijedino
(pa1e341 Aj[E2134NS 3q
03 Jeadde Ajliofew
1nq) Jeajpun yoeoudde
jJuswadeuen Aunful
9NSS13-1J0S 10 aunjoe.
(%61 ‘Olew ‘A 9¢ ‘a3e
ueaw) A 9T J9AO Sjudljed
#18 = N sjuaijedinQ
pajeau) Aj[ed184ng j004
10 3pjue 3y} Jo aunjoe.
(%€°29 Plew ‘A gLy
‘a3e ueaw ‘A gT<) synpy

uonejndod

(s493uad g4)
Aley| ‘Auewsany

‘ureds
‘spuejiaylaN
dY] ‘eissny ¢ ET0T ‘B
.10 ¥ ‘auelq 19 ewWewes
o (Apms
(slexdsoy z) wue-€) /10T
.85 °Y  SPueldYIdN YL  “[e3d>jununig
(leydsoy 12 8661 “Ie
| T) Auewusg 19 Sulysn
(slendsoy 5 L10C
.80y €) euyd “le 32 uayz
usisaqg (seys) A1auno) Jeadh Joyiny

(penunuod) T 3749VL



HORNER ET AL.

Bias arising from randomisation process

Bias due to deviations from intended interventions

Bias in measurement of outcome

jm | 429

= Low risk

o Some concerns

m High risk

Bias in selection of reported result

Proportion fulfilled (%)

FIGURE 2 Risk of bias assessment graph: Review authors' judgments about each methodological quality item across all included studies

3.3 | Ri™sk of bias within and across studies

The overall methodological quality of the 13 included stud-
ies is summarized in Figure 2 and Table 2. Overall, risk of bias
was present in all studies. Ten studies raised some concerns of
bias.®8%282932:36 The potential sources of bias most frequently
identified included concerns about the randomization process
(allocation concealment was not reported in nine studies),®?7-34
blinding (open-label design)”?”27-31:353¢ and analyses intentions
(only one study provided sufficient information on selection of
the reported result).% High risk of bias was principally attribut-
able to outcome assessment; in three open-label studies, outcome
assessment was performed on all patients with compression ul-
trasound and subsequent phlebography used to confirm positive

sonographic findings. 273031

3.4 | Effects of interventions

Details of the total participant numbers in each analysis, event rates,
and further key outcome results of the individual primary studies are
provided in Table 3. All 13 studies reported outcomes for any VTE,
PE, and major bleeding. The rate of any VTE in the control group
ranged from 1.8% to 40.4%. The rate of PE in the control group was
zero in eight studies and ranged from 0.7% to 2.1% in the other four.
There was only one major bleeding event across all control groups.
NMA was undertaken to compare the effectiveness of two al-
ternative forms of thromboprophylaxis (LMWH or fondaparinux) to
no thromboprophylaxis (aspirin, placebo, or no treatment). Figure 3
presents the network of evidence. All 13 studies were included in the

analysis and provided information on at least one of the outcomes

being analyzed. A summary of the results of fixed effect and random
effects NMA are provided in Table 4.

3.4.1 | Clinically detected DVT (symptomatic)

Data were available from all 13 studies.®®%27-3¢ The risk of clini-
cally detected DVT (symptomatic) was lower in adult outpatients
with lower limb immobilization who received LMWH (OR, 0.40;
95% Crl: 0.12-0.99) and fondaparinux (OR, 0.10; 95% Crl: 0.01-
0.94) compared with control. Fondaparinux is likely to be the most

effective treatment (probability of being the most effective = 0.91).

3.4.2 | Asymptomatic DVT: proximal segment

Data were available from eight studies.®®?7-33335 The risk of asympto-
matic DVT (proximal segment) was lower in adult outpatients with lower
limb immobilization who received LMWH (OR, 0.21; 95% Crl: 0.04-0.82)
compared with control. A similar effect was found for fondaparinux, al-
though the results were inconclusive (OR, 0.28; 95% Crl: 0.02-3.42).

3.4.3 | Asymptomatic DVT: distal

Data were available from eight studies.®®27-393435 The risk of
asymptomatic DVT (distal) was lower in adult outpatients with
lower limb immobilization who received fondaparinux (OR, 0.11;
95% Crl: 0.03-0.35) compared with control; fondaparinux is
likely to be the most effective treatment (probability of being

the most effective = 1.00). There was insufficient evidence of an
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LMWH Any VTE: 2 studies

(e.g. dalteparin,
enoxaparin, tinzaparin)

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

Fondaparinux

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

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

Control
(e.g. placebo, no
treatment or aspirin)

FIGURE 3 Network diagram of different pharmacological thromboprophylaxis interventions versus no thromboprophylaxis for
preventing VTE?P, DVT, deep vein thrombosis; LMWH, low molecular weight heparin; VTE, venous thromboembolism. *The nodes are the
interventions. The numbers against each outcome represent the number of times that each pair of interventions has been compared. There
was one multi-arm study comparing LMWH versus fondaparinux versus control. bDiagrams for specific outcomes depends on the number of
studies that provide data and the number of non-zero event studies; not all outcomes involve feedback loops

effect of LMWH (OR, 0.69; 95% Crl: 0.43-1.12) compared with
control, although the effect favored treatment with LMWH.

3.4.4 | Asymptomatic DVT: all

Data were available from 10 studies.®8%27:30:32.3435 The risk
of asymptomatic DVT (all) was lower in adult outpatients with
lower limb immobilization who received LMWH (OR, 0.57; 95%
Crl: 0.39-0.82) and fondaparinux (OR, 0.14; 95% Crl: 0.05-0.31)
compared with control. Fondaparinux is likely to be the most

effective (probability of being the most effective = 1.00).

3.4.5 | Pulmonary embolism

Data were available from all 13 studies.®®%27-3¢ The risk of PE was
lower in adult outpatients with lower limb immobilization who re-
ceived LMWH (OR, 0.17; 95% Crl: 0.01-0.88) compared with con-
trol. Areduction in risk was also found for fondaparinux, although
the results were inconclusive (OR, 0.47; 95% Crl: 0.01-9.54).

3.4.6 | AnyVTE

Data were available from all 13 studies.®®%?73 The risk of any VTE was
lower in adult outpatients with lower limb immobilization who received
LMWH (OR, 0.52; 95% Crl: 0.37-0.71) and fondaparinux (OR, 0.13; 95%
Crl: 0.05-0.30) compared with no thromboprophylaxis. Fondaparinux
is likely to be the most effective treatment (probability of being the

most effective = 1.00). Although the results suggest that the true ef-
fects may vary according to study characteristics, the predictive distri-
bution still favored fondaparinux relative to no prevention or placebo.

3.4.7 | Major bleeding

Data were available from all 13 studies, reporting major bleeding
rates up to 0.9% with LMWH, 0.1% with fondaparinux, and 0.5%
with control. 822736 Major bleeding event rates across all included
studies are highlighted in Table 3. With only four events across all
studies, the effects of LMWH (OR, 1.45; 95% Crl: 0.08-32.17) and

fondaparinux on the risk of major bleeding were inconclusive.

3.4.8 | Compliance and adverse events

Compliance with study medication appeared generally good within
trial participants; eight studies reported >90% compliance, two
studies between 80% and 90%, and was unclear in three studies.
A single open-label study’ recorded reports of pain on injection in
1.4% of participants within the intervention group.

There were few reported adverse events in the treated patients.
Subjective and composite overall adverse event rates ranged from
0% to 4.0% across individual studies with intervention, and 0% to
2.0% in control patients. Minor bleeding event rates varied from
0% to 10.5% in the LMWH intervention groups, 0% to 1.5% in the
fondaparinux intervention groups, and 0% to 6.8% in the control
groups. In the largest RCT to date,®® the most common adverse

event (of infection) occurred at a similar rate between intervention
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TABLE 4 Results of fixed effect and random effects NMA of different pharmacological thromboprophylaxis interventions versus no

thromboprophylaxis

Fixed effect odds ratio (95%

Crl)

Clinically detected DVT (symptomatic):

LMWH
Fondaparinux

None

0.45 (0.22-0.89)
0.11 (0.01-0.60)

Asymptomatic DVT (proximal segment):

LMWH
Fondaparinux

None

Asymptomatic DVT (distal):

LMWH
Fondaparinux

None

Asymptomatic DVT (all):

LMWH
Fondaparinux
None

Pulmonary embolism:
LMWH
Fondaparinux
None

Major bleeding:
LMWH
Fondaparinux
None

Clinically relevant DVT?
LMWH
Fondaparinux
None

Any VTE:
LMWH
Fondaparinux

None

0.22(0.05-0.71)
0.29 (0.03-2.35)

0.69 (0.47-1.01)
0.11(0.04-0.27)

0.57 (0.42-0.77)
0.14 (0.07-0.27)

0.30(0.07-0.9¢)
0.64 (0.05-7.26)

1.60(0.14-25.67)
14380 (0.48-9.9E14)

0.43(0.22-0.79)
0.25(0.07-0.82)

0.53(0.41-0.67)
0.14 (0.07-0.25)

Random effects odds ratio (95%

Crl)

0.40(0.12-0.99)
0.10 (0.01-0.94)

0.21 (0.04-0.82)
0.28 (0.02-3.42)

0.69 (0.43-1.12)
0.11(0.03-0.35)

0.57 (0.39-0.82)
0.14 (0.05-0.31)

0.17 (0.01-0.88)
0.47 (0.01-9.54)

1.45(0.08-32.17)
8422 (0.32-1.3E14)

0.40(0.16-0.85)
0.23(0.03-1.36)

0.52(0.37-0.71)
0.13 (0.05-0.30)

Odds ratio (95% Prl) Prob. Best
0.41 (0.05-2.31) 0.09
0.10 (0.00-1.46) 0.91
- 0.00
0.21 (0.02-1.34) 0.63
0.28 (0.01-4.49) 0.36
- 0.01
0.69 (0.29-1.62) 0.00
0.11 (0.03-0.42) 1.00
- 0.00
0.57 (0.28-1.12) 0.00
0.14 (0.05-0.38) 1.00
- 0.00
0.18 (0.00-1.79) 0.74
0.48 (0.01-17.53) 0.25
- 0.01
1.46 (0.06-42.87) 0.37
8421 (0.29-1.3E14) 0.03
- 0.59
0.40 (0.07-1.76) 0.22
0.23(0.02- 2.11) 0.77
- 0.01
0.52(0.23-1.12) 0.00
0.13 (0.04-0.39) 1.00
- 0.00

Abbreviations: Crl, credible interval; Prl, predictive interval.

2Clinically relevant DVT was defined as the cumulative figure of any symptomatic OR asymptomatic proximal DVT.

and control groups (1.6% vs 2.0%, respectively). In four studies
actively reporting the incidence of heparin-induced thrombocyto-
penia, no cases were found.2?7%7% No deaths in any study were

deemed attributable to either VTE or the use of intervention.

3.5 | Additional analyses

The results of the network meta-regressions are detailed in
Table S3. The analysis showed that no covariate improved model

fits and therefore explained variation in treatment effects.

A sensitivity analysis excluding the three studies at high risk of
bias is detailed in Table S4. This analysis generally had negligible im-
pact on the estimates of treatment effect, but as expected, tended
to increase uncertainty.

The effect of the type of thromboprophylactic agent used
(certoparin, dalteparin, nadroparin, reviparin, and tinzaparin) was
assessed using a separate NMA. This showed evidence to suggest
that there were differences in the effects of the type of throm-
boprophylactic agent used, including between the different types
of LMWH, with certoparin having the highest probability of the
greatest effect on any VTE. These findings should be treated with
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caution, based on the heterogeneity between studies and the low
event rates.

4 | DISCUSSION
4.1 | Summary of evidence

Our NMA shows that thromboprophylaxis with LMWH for patients
with lower limb immobilization after injury approximately halves the
odds of any VTE in these studies. Thromboprophylaxis with fonda-
parinux appears to have a greater effect on reducing the risk of DVT
and is likely to be more effective than LMWH. Event rates for symp-
tomatic DVT and PE in untreated patients were generally low across
the studies, so an approximate halving of odds may result in a small
absolute risk reduction.

Major bleeding is very uncommon, so the effect of thrombopro-
phylaxis on major bleedingin this group is uncertain. Meta-regression
did not identify any reliable evidence of effect modification by key

covariates.

4.2 | Strengths and limitations

Our NMA synthesized data from 6857 participants in 13 randomized
trials. This represents a large, methodologically robust data set
across multiple settings used to simultaneously estimate of relative
treatment effects.

Our analysis was inevitably limited by the primary data. The va-
riety of settings and patient groups may be a strength, but gener-
ated evidence of heterogeneity of treatment effect across studies
for many of the outcomes. Previous work has shown evidence of
publication bias such that studies with nonsignificant or unfavorable
results on this topic are perhaps less likely to be published, have a
delay to publication, or involve selectively reporting outcomes.*’
These issues have the potential to exaggerate any benefit to the in-
tervention seen at NMA.

The studies were judged mainly to have low risk of bias or some
concerns only for most quality criteria. However, three trials were
judged as having a high risk of bias on the basis of outcome ascertain-
ment being potentially subject to bias in an open-label trial.”30-3
This is particularly relevant to the issue of symptomatic VTE as an
outcome. Several of these open-label trials performed routine so-
nographic screening on removal of plaster cast, followed by clinical
assessment. This methodology introduces a high risk of bias with
symptomatic VTE outcomes; patients may have been influenced by
the sonographer, or party to the ultrasound results before disclos-
ing information on symptomatology. A sensitivity analysis excluding
these studies generally had negligible impact on the estimates of
treatment effect but, as expected, tended to increase uncertainty.
This analysis does not take into account that several of the clinical
events were likely not representative for events that would lead a

patient to actively seek medical assistance (i.e., truly symptomatic

events). This is reflected in the highly varying risks between stud-
ies found in Table 3. A further breakdown of symptomatic VTE out-
comes is provided in Table S5 for transparency.

We included one trial?’ that administered high-dose aspirin to
the control group, on the basis that at the time of review national UK
guidelines on venous thromboembolism CG92*° and NG89* did not
consider aspirin or other antiplatelet agents to be appropriate for

42:43 | aspirin has a significant prophy-

VTE prophylaxis in isolation.
lactic effect, then this trial may underestimate the beneficial effect
of additional thromboprophylaxis. As such, inclusion of this trial in
the meta-analysis would only confer bias toward a negative result.

The primary studies had a number of selection criteria that limit
our ability to apply the findings to certain populations. Patients with
a high risk of VTE (such as those with active cancer, thrombophilia,
previous VTE, or pregnancy/puerperium) and those with an in-
creased risk of bleeding were often excluded. The studies generally
included patients with rigid immobilization rather than those with a
degree of movement or a removable cast or splint, so the findings
may only be applicable to those with full immobilization.

In addition, included studies range across a 25-year period of
publication, during which it is likely that management strategies have
significantly evolved. Both immobilization and acute surgical inter-
vention techniques have become less invasive over time, with early
mobilization and enhanced recovery routinely promoted. There is
also ongoing debate about the merits of thrombosis research using
asymptomatic VTE as any form of outcome. Concerns include the
use of variable criteria and assessment strategies to confirm disease
and the impact of observer bias in unblinded studies using these
outcomes.***° Conversely, some authors highlight the evidence sug-
gesting asymptomatic VTE to be a potential indicator of the relative
risk of symptomatic VTE and even fatal PE.*® Thromboprophylaxis
after lower limb injury has specific challenges in these areas, given
the variation in management and the inevitable presence of leg
symptoms at baseline injury (swelling and pain). To what degree do
symptoms need to change to suggest a risk of symptomatic VTE to
both the patient and clinician? Both these issues are perhaps re-
flected in the highly variable incidence of VTE across the included
studies, ranging from 1.8% to 40.4%.%” We present our outcomes in
this study stratified by symptomatic disease and anatomical location
of VTE to address these issues.

The analysis included a substantial number of participants but
the number of events for some outcomes were very low, or zero,
including zero events in two arms of a study. As a consequence, not
all studies provide estimates of relative treatment effect for all out-
comes. We were unable to produce precise estimates of the effect
of thromboprophylaxis upon major bleeding or estimate the effect
of treatment on death. The low rate of bleeding provides some reas-
surance that thromboprophylaxis is not causing a clinically import-
ant rate of serious adverse outcome in this population but this may
not be applicable to patients with a higher risk of bleeding. Other
surrogate datasets, such as patients receiving thromboprophylaxis
for knee arthroscopy can provide further relevant information on

bleeding risk.*® This information could be used to support shared
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decision-making. However, the population undergoing elective ar-
throscopy has key differences to our population of interest, includ-
ing acute exposure to surgical bleeding risk, hospitalization, and the
absence of blunt forced injury. As such, extrapolation of bleeding
risk to conservatively managed ambulatory patients has significant

caveats.

4.3 | Comparison to previous research

Two systematic reviews have been recently published on the use of
pharmacological thromboprophylaxis for patients with temporary
immobilization resulting from acute injury. Hickey et al. included
seven studies, focussing only on LMWH as an intervention and re-
porting an OR of 0.29 for the development of symptomatic DVT,
with limited precision (95% Cl 0.09-0.95).*° In addition, they note
a low major bleeding rate (0.1%) with LMWH. These findings are in
keeping with the results of this study.

An updated Cochrane meta-analysis by Zee et al.>®

9:29-34.36 including 3680 participants that compared

reported data
from eight trials,
thromboprophylaxis with no treatment or placebo. They found that
LMWH was associated with a significantly reduced risk of any DVT
(OR, 0.45; 95% Cl: 0.33-0.61) and symptomatic VTE (OR, 0.40; 95%
Cl: 0.21-0.76). Zee et al.*° excluded four trials that were included in

1.2

our analysis (Goel et al.?8, Selby et al.8, Gehling et a and Samama

et al.®)

, whereas one additional trial was published after their up-
dated meta-analysis (Zheng et al.%). Two of the trials were excluded
because they focused on operatively treated fractures rather than
immobilization (Goel et al.?8, Selby et al.g), one because the compar-
ator was aspirin (Gehling et al.?’) and one because the intervention
was fondaparinux rather than LMWH (Samama et al.).%* The inclu-
sion of these trials has ensured that our analysis is more comprehen-
sive, but possibly at the expense of greater heterogeneity.

In addition, our study is also the first to perform network me-
ta-analysis (NMA) of different treatment options. NMA allows indirect
comparison of interventions and facilitates assessment of benefits
and harms for variable treatment options for a given clinical sce-
nario. This methodology has recently been used by the World Health
Organization to inform clinical guideline development, is consid-
ered to be a high level of evidence, and has specific advantages for
VTE research in which multiple treatment options exist for a single

pathology.>

4.4 | Meaning of the study

Thromboprophylaxis in lower limb immobilization resulting from in-
jury approximately halves the odds of any VTE and is associated with
reductions in the risks of symptomatic DVT and PE.

The impact of this reduction in odds is likely to have variable clin-
ical impact dependent on baseline risk. If baseline risk for symptom-
atic disease is consistently low across a population, then halving the

odds may result in a low absolute risk reduction (ARR) and a high
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number needed to treat (NNT). This issue is demonstrated in Table 3,
in which the summation of events for clinically relevant DVT results
in a reduction from a 1.7% event rate (control) to a 1.0% event rate
(LMWH). Many clinicians may consider this benefit too limited to jus-
tify the cost and potential adverse event profile of LMWH. However,
assuming the relative treatment effect is consistent, a selected popu-
lation with a higher baseline risk (identified through risk scoring or al-
ternative method) would be expected to receive a larger proportional
ARR and a resulting lower NNT, which may produce a different clin-
ical decision. For this reason, single reported ARR and NNT derived
from meta-analysis have been reported as potentially misleading.

The evidence found was limited to LMWH and fondaparinux;
it remains unclear whether these findings can be extrapolated to
DOAC agents or other modalities. This is an important consideration
because the absolute risks of clinically relevant VTE may vary across
populations; patients who may not be willing to submit to the in-
convenience of parenteral treatment to reduce a relatively small risk
may be prepared to use oral therapy.

Within the meta-regression analyses, we were unable to identify
any evidence to directly support stratified thromboprophylaxis. We
found no association between treatment effect and patient charac-
teristics, type of injury, treatment method, or duration of prophylaxis.
Several authors have recently suggested that selection of patients for
thromboprophylaxis may be appropriate on the basis of an increased
baseline risk®?; it does not appear from our analysis adjusting for base-
line risk that prophylaxis should be offered based on an expectation
of greater effectiveness in any specific group. We did not assess risk
factors at a patient level within this work and so cannot draw any con-

clusions on the merits of risk adjusted thromboprophylaxis.

4.5 | The direction of future research

Although our findings suggest that thromboprophylaxis could reduce
the rate of symptomatic events, further study of cost effectiveness
is needed given the low absolute risk. In addition, stratified throm-
boprophylaxis may be able to select out patients at highest risk and
maximize potential clinical and cost effectiveness. Several risk as-
sessment models (RAM) have already been derived for use in this
patient population, aiming to tailor thromboprophylaxis strategies at
presumed high risk and limit financial costs, opportunity costs, and
side effects.!?°2° The current evidence base for RAMs is very lim-
ited, and estimates of sensitivity and specificity are subject to sub-
stantial uncertainty.?’ Improving the evidence base for RAMs is a key
research priority and external validation studies are urgently needed.
In addition to dichotomous RAMs, individualized treatment could po-
tentially be optimized by further adaptation in very high-risk groups
deemed to warrant thromboprophylaxis (e.g., higher dosing, longer
duration). This latter question is yet to be addressed in the literature.

Oral medications could provide the benefits of thromboprophy-
laxis without the costs, inconvenience, and discomfort of injections.
However, evidence of effectiveness in our review was related only

to LMWH or fondaparinux. If further research identifies a high-risk
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population that unequivocally benefit from thromboprophylaxis, the
use of direct oral anticoagulants could potentially be compared with
LMWH to assess differences in cost, clinical outcome, and patient
satisfaction.

It is currently unclear whether people with limited lower limb
immobilization (such as splints that allow some movement or
removable splints or casts) carry similar risks of VTE to those
with full immobilization. A study of this population could deter-
mine the risk of VTE and potentially identify patient-level risk

predictors.

5 | CONCLUSIONS

Thromboprophylaxis for patients with lower limb immobilization
after injury appears to be clinically effective, reducing the odds of
symptomatic VTE. Given the low absolute risk of VTE in a broad pop-
ulation, individualized risk assessment and shared decision making
may be optimal. This strategy requires further supporting research.
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