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Abstract
Objective To summarise and compare the efficacy and safety of various
oral anticoagulants (dabigatran, rivaroxaban, apixaban, and vitamin K
antagonists) and antiplatelet agents (acetylsalicylic acid) for the
secondary prevention of venous thromboembolism.

Design Systematic review and network meta-analysis.

Data sources Literature search usingMedline (1950 to present), Embase
(1980 to present), and the Cochrane Register of Controlled Trials using
the OVID interface. Publications from potentially relevant journals were
also searched by hand.

Review methods Randomised controlled trials of patients receiving
anticoagulants, antiplatelet drugs, or placebo or observation for
secondary prevention of venous thromboembolism. Selected outcomes
were rates of recurrent venous thromboembolism and major bleeding.
Two reviewers independently extracted data onto standardised forms.

Results 12 articles met our inclusion criteria, with 11 999 patients
evaluated for efficacy and 12 167 for safety. All treatments reduced the
risk of recurrent venous thromboembolism. Compared with placebo or
observation, vitamin K antagonists at a standard adjusted dose (target
international normalised ratio 2.0-3.0) showed the highest risk difference
(odds ratio 0.07; 95% credible interval 0.03 to 0.15) and acetylsalicylic
acid showed the lowest risk difference (0.65; 0.39 to 1.03). Risk of major
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bleeding was higher with a standard adjusted dose of vitamin K
antagonists (5.24; 1.78 to 18.25) than with placebo or observation. Fatal
recurrent venous thromboembolism and fatal bleeding were rare. Detailed
subgroup and individual patient level data were not available.

Conclusions All oral anticoagulants and antiplatelet agents investigated
in this analysis were associated with a reduced recurrence of venous
thromboembolism compared with placebo or observation, although
acetylsalicylic acid was associated with the lowest risk reduction. Vitamin
K antagonists given at a standard adjusted dose was associated with
the greatest risk reduction in recurrent venous thromboembolism, but
also the greatest risk of major bleeding.

Introduction
Venous thromboembolism (VTE), comprising deep vein
thrombosis, pulmonary embolism, or both, is the third most
common cardiovascular disorder.1-7 VTE is a potentially fatal
yet preventable and treatable condition with the use of
anticoagulation therapy.
The American College of Chest Physicians currently
recommends an initial three months of anticoagulant treatment
for patients with acute VTE.8 A recent systematic review and
meta-analysis has compared the efficacy and safety of the new
oral anticoagulants (direct Xa inhibitors rivaroxaban and
apixaban) and a direct thrombin inhibitor (dabigatran) with
those of vitamin K antagonists (VKA) during this acute
treatment period.9 For the initial treatment of VTE, there was
no difference observed in the rates of recurrent VTE between
patients treated with the new oral anticoagulants or VKA.
However, a reduction in the rates of major bleeding episodes
was reported for patients receiving rivaroxaban.9

Patients with a transient and reversible risk factor for VTE (that
is, a cast, surgery, immobilisation, or recent trauma) have a low
annual risk of recurrent VTE after three months of oral
anticoagulation and can safely discontinue anticoagulant
treatment.10-15 Patients with an unprovoked VTE have a higher
risk of recurrence and hence could warrant longer
anticoagulation treatment. The American College of Chest
Physicians currently recommends considering long term
treatment in patients with unprovoked VTE and low risk of
bleeding episodes.8 However, physicians and patients are often
reluctant to consider long term treatment with VKA owing to
the risks of bleeding, the need for regular monitoring, and
lifestyle adjustments as long as treatment is continued.
Recently, new oral anticoagulants (rivaroxaban, apixaban, and
dabigatran) and antiplatelet agents (acetylsalicylic acid (ASA))
have been evaluated for long term secondary prevention of
recurrent VTE in patients at high risk of recurrence.16-20 These
alternatives may offer a simplified approach to anticoagulation
and a better harm profile than VKA. However, before the
adoption of new anticoagulants or antiplatelet strategies for long
term secondary prevention of VTE in patients with unprovoked
VTE, the trade-off between recurrent VTE prevention and
bleeding associated with these agents needs to be explored and
compared to help doctors determine the optimal management
strategy.
We performed a systematic review and network meta-analysis
of the literature to quantify, summarise, and compare the rates
of recurrent VTE and major bleeding episodes for antiplatelet
drugs and different anticoagulant agents for the secondary
prevention of recurrent VTE.

Methods
Data sources and searches
We conducted a systematic literature search strategy to identify
potential studies on Medline (1950 to present), Embase (1980
to present), and the Cochrane Register of Controlled Trials using
the OVID interface. Publications from potentially relevant
journals were also searched by hand. The search protocol is
documented online in the PROSPERO registry
(CRD42013003489). Web appendix 1 includes the systematic
search strategy. There were no restrictions on language,
publication year, or type of publication. References of included
studies and narrative reviews were searched for potential studies.

Study selection
Using a structured question format to aid our literature search
strategy, we reviewed all abstracts. Potentially relevant articles
were reviewed in full length to ensure that they satisfied all of
the following criteria:

• Prospective enrolment of consecutive patients with
objectively confirmed, symptomatic. deep vein thrombosis
or pulmonary embolism treated for a minimum of three
months with anticoagulant treatment

• Patients randomised to receive an antiplatelet drug (ASA),
an oral anticoagulant drug (VKA, rivaroxaban, apixaban,
dabigatran, or ximelagatran), or a placebo or observation
for secondary prevention of VTE

• One or more of the primary or secondary outcomes were
reported.

Studies were excluded if patients were risk stratified at the end
of the initial anticoagulation period, and if studies included
asymptomatic VTE.

Outcome measures
The primary outcome measures were recurrent VTE and major
bleeding episodes. Recurrent VTE was defined as a new
non-compressible segment of the compression leg vein on
ultrasound imaging, a new intraluminal filling defect on
venography, a newly abnormal result on the impedance
plethysmography test, a new high probability on
ventilation/perfusion scanning, or a new filling defect in the
pulmonary artery on computed tomography or pulmonary
angiography. Amajor bleeding episode was defined as clinically
overt bleeding that was associated with at least one of the
following (International Society on Thrombosis andHaemostasis
definition): a fall in haemoglobin levels of 20 g/L or more;
transfusion of at least two units of packed red blood cells;
involvement of the intracranial or retroperitoneal space or a
body cavity; death21; or as defined by the investigators of each
study.
Secondary outcomemeasures included fatal recurrent VTE and
fatal bleeding episodes. Fatal recurrent VTE was diagnosed by
autopsy, a high probability ventilation/perfusion scan or new
intraluminal filling defect detected on computed tomography
or venography before death, or a high clinical suspicion of fatal
pulmonary embolism as defined by the investigators of each
study. A fatal bleeding episode was defined as a major bleeding
episode directly leading to death.

Data extraction and quality assessment
Two reviewers (LAC, MC) independently assessed eligibility
of articles identified in the initial search strategy for inclusion
in the review. They discussed those papers deemed potentially

No commercial reuse: See rights and reprints http://www.bmj.com/permissions Subscribe: http://www.bmj.com/subscribe

BMJ 2013;347:f5133 doi: 10.1136/bmj.f5133 (Published 30 August 2013) Page 2 of 12

RESEARCH

http://www.bmj.com/permissions
http://www.bmj.com/subscribe


eligible, independently extracted data (baseline characteristics,
definition of outcomes, numbers of events) using a standardised
data abstraction form, and assessed studies’ methodological
quality using the risk of bias assessment tool from the Cochrane
Handbook for randomised trials.22

Data synthesis and analysis
Outcomes were allocated according to the intention to treat
principle. Only outcomes occurring during the time period that
patients received study drugs, placebo, or observation were
included within the analyses.
Bayesian networkmeta-analyses and direct, frequentist, pairwise
meta-analyses were conducted for all outcomes. We did
Bayesian network meta-analyses using a binomial likelihood
model.23 Network meta-analyses were performed on two
different evidence networks. The primary analysis was based
on a network where different agents (and doses) were treated
as a separate node (ASA 100 mg daily, standard adjusted dose
VKA (target international normalised ratio 2.0-3.0), low dose
VKA (1.5-2.0), apixaban 2.5 mg and 5 mg twice daily,
rivaroxaban 20 mg daily, dabigatran 150 mg twice daily, and
ximelagatran 24 mg twice daily; fig 1⇓).
A secondary evidence network of drug class was also
constructed, to compare the effects of direct thrombin inhibitors
(dabigatran and ximelagatran), direct Xa inhibitors (rivaroxaban
and apixaban), VKA (excluding low dose), ASA 100 mg daily,
and placebo or observation. We constructed all evidence
networks using NodeXL.24 Odds ratios and 95% credible
intervals were modelled using Markov chain Monte Carlo
methods. We used adjusted continuity corrections of 0.5 to
account for studies with no events.25 The absolute risk difference
per 100 patients treated each year for each outcome was also
calculated,26 27 based on median rates of all placebo arms for
both recurrent VTE (10.1 per 100 patient years) and major
bleeding (0.3). Icon arrays using the absolute event rates showed
the benefits and harms of secondary thromboprophylaxis with
the different agents. We calculated the probability that each
drug was the most efficacious regimen by counting the
proportion of iterations of theMarkov chain in which each drug
had the highest odds ratio.23 Random effects network
meta-analyses with informative priors for heterogeneity
variances were conducted for the analyses.28 29 We also
conducted fixed and random effects models with vague priors.
Assessment of model fit was based on comparison of residual
deviance to the number of unconstrained data points and
assessment of the deviance information criterion.23-31 To ensure
convergence, we assessed trace plots and the
Brooks-Gelman-Rubin statistic.32 Analyses were performed
using WinBUGS software (MRC Biostatistics Unit).
A network meta-analysis also requires that studies are
sufficiently similar in order to pool their results.33 34We assessed
available study and patient characteristics to ensure similarity
and to investigate the potential effect of heterogeneity on effect
estimates. A priori subgroup analysis was conducted to adjust
for differences in study duration. We also did a priori sensitivity
analysis using placebo and observation as separate nodes within
the evidence network, to ensure that they could be combined.
Sensitivity analysis removing ximelagatran from the evidence
network was performed because the drug has been withdrawn
from the market. We assessed inconsistency by comparing
statistics for the deviance and deviance information criterion in
fitted consistency and inconsistency models.33Additionally, the
results from our network meta-analysis were qualitatively
compared with direct, frequentist, pairwise estimates. We did

frequentist pairwise meta-analyses using R (R Language and
Environment for Statistical Computing).

Results
In our literature search, we identified 636 citations and deemed
13 records as potentially eligible (web appendix 2).16-41 Two
studies initially identified as abstracts were published within
the same article at the time of analysis (12 articles).20 Eight
studies were randomised, placebo controlled trials16-41; two
compared observation with anticoagulant treatment with
VKA37 40; and three compared different types of anticoagulant
regimens.20-39 One trial compared two active treatments and
placebo.19 Table 1⇓ shows baseline characteristics of the
included studies.
The sample size ranged from 162 to 2856 people, with a median
sample size of 780. The median follow-up period was 14.3
months (range 6-37.2 months). Two studies each treated patients
with ASA17 18 or dabigatran20 whereas one study each assessed
rivaroxaban, apixaban (two doses), and ximelagatran.16-41 All
other trials evaluated VKA. Most patients evaluated in these
trials had unprovoked VTE as the indication for continuing
anticoagulation or continuing to receive placebo or undergo
observation. The trials WODIT PE,40 EINSTEIN-EXT,16 and
AMPLIFY-EXT19 included 57%, 74%, and more than 90% of
patients with unprovoked events, respectively. DURAC II35 and
Thrive III41 did not report proportion of patients with provoked
events. All remaining studies enrolled only patients with
unprovoked VTE (table 1).
Web appendix 3 reports on quality assessment. Overall, a low
risk of bias was identified. All studies provided adequate
sequence generation, reported outcomes completely, and were
free of selective reporting bias. Ten studies were designed as
double blind, randomised controlled trials.16-41 Three studies had
an open label design,35-40 of which two had independent, blinded
outcome assessment but unclear allocation concealment.37 40

Recurrent VTE
The analysis on recurrent VTE included 11 999 patients. One
trial was excluded from the recurrent VTE analyses because the
number of events occurring while patients were receiving VKA
could not be extracted from the original manuscript.40 Table 2⇓
and figure 2⇓ present the results of the Bayesian network
meta-analyses. In the network meta-analysis, all treatments
decreased the recurrence of VTE compared with placebo or
observation. Standard adjusted dose VKA had the highest
absolute risk difference and ASA the lowest absolute risk
difference (table 2). Standard adjusted dose VKA and dabigatran
were associated with the highest probability of being the best
therapy (66% and 17%, respectively) among all treatments (web
appendix 4).
Standard adjusted dose VKA (odds ratio 0.11 (95% credible
interval 0.04 to 0.27)), dabigatran, apixaban 5 mg, apixaban 2.5
mg, and rivaroxaban decreased the risk of recurrent VTE,
compared with ASA (fig 3⇓). Compared with low dose VKA,
standard adjusted dose VKA reduced the risk of recurrent VTE
(0.25 (0.10 to 0.58); fig 3).With the exception of the comparison
between ASA and placebo or observation, the estimates of effect
derived from the direct frequentist pairwise comparisons aligned
well with those obtained from the network meta-analysis in both
direction and magnitude (web appendices 5 and 6). Web
appendix 6 presents a detailed explanation for the potential
discrepancy between ASA and placebo results. Results for most
class level analyses also aligned with those reported previously
in the treatment level analysis.
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Subgroup analyses, performed to account for heterogeneity due
to study duration, yielded results that were more favourable for
ASA than those obtained from the primary analysis (web
appendix 7). However, results for ASA were still less
pronounced than those reported for other treatments (standard
adjusted dose VKA, low intensity VKA, and dabigatran) that
remained in the evidence network (web appendix 7). Sensitivity
analysis excluding ximelagatran from the analysis did not change
the results reported (web appendix 8).

Major bleeding episodes
The analysis on major bleeding episodes included 12 167
patients. Table 2 outlines the odds ratios of major bleeding
events in patients receiving antiplatelet or anticoagulant
treatments compared with those receiving placebo or
observation. Compared with placebo or observation, an
increased risk of major bleeding was associated with the use of
standard adjusted dose VKA, rivaroxaban, and low intensity
VKA (table 2, web appendix 9). Apixaban 5 mg was associated
with the highest probability of being the best treatment (69%)
for reducing the risk of major bleeding events among all
treatments (web appendix 4). Apixaban 5mg twice daily seemed
to be associated with a reduction in major bleeding compared
with standard adjusted dose VKA, dabigatran, rivaroxaban (odds
ratio 0.01 (95% credible interval 0.00001 to 0.4)), and low
intensity VKA (0.04 (0.0009 to 0.53); fig 3). The estimates of
effect derived from the direct, frequentist pairwise comparisons
aligned well with those obtained from the networkmeta-analysis
(web appendix 5). Similarly, results for most class level analyses
also aligned with those reported previously in the treatment
level analysis.

Fatal recurrent VTE and fatal bleeding
episodes
Fatal recurrent VTE and fatal bleeding episodes were rare.Web
appendix 10 reports pooled rates of fatal events. One trial was
excluded from the pooled event rates (n=227) because it
compared different lengths of treatment using the same
anticoagulation regimen of standard dose adjusted VKA.35
Sixteen (0.13%) of 12 090 patients had a fatal recurrent VTE,
of whom nine (56%) received placebo or observation only.
Similarly, five (0.04%) of 11 765 patients had a fatal bleeding
episode, of whom four (80%) received placebo or observation.
There were no differences among treatments in fatal recurrent
VTE or fatal bleeding events.

Discussion
This systematic review and network meta-analysis determined
the rates of recurrent VTE and major bleeding associated with
use of antiplatelet agents and oral anticoagulants for the long
term secondary prevention of VTE. All the oral anticoagulants
(standard and low dose VKA, dabigatran, rivaroxaban, and
apixaban (both 2.5 mg and 5 mg twice daily)) reduced the risk
of recurrent VTE among patients requiring secondary prevention
of VTE. Although ASA was associated with a reduction in the
risk of VTE, the results were less pronounced than those
observed for all dosing strategies of VKA and the new oral
anticoagulants. The results also varied depending on the type
of analysis conducted (web appendix 6). Standard adjusted dose
VKA, dabigatran, rivaroxaban and apixaban (both 2.5 mg and
5 mg twice daily) seemed to be associated with a reduced risk
of recurrence comparedwith ASA. Standard adjusted dose VKA
was also associated with a decreased risk of recurrence relative
to low dose VKA. However, standard adjusted dose VKA was

associated with an increased risk of major bleeding compared
with placebo or observation. These risks for recurrent VTE and
major bleeding events are key pieces of information to help
doctor assess the benefit-harm balance of the various agents in
secondary prevention and tailor their therapeutic approaches
accordingly.

Novel findings
The risk of recurrent VTE and major bleeding are fundamental
considerations in a doctor’s recommendation for secondary
prevention of VTE and which agent to choose. We provide
estimates on symptomatic recurrent VTE (a patient important
outcome) that are clinically relevant and that form the basis of
guideline recommendations in clinical practice.8 42 Recurrent
VTE might be fatal or lead to important clinical complications
such as post-thrombotic syndrome and chronic thromboembolic
pulmonary hypertension, which are associated with a substantial
reduction in quality of life.43-45 Our analysis also provides
estimates of treatment effects for all antiplatelet agents and oral
anticoagulants, whether or not they have been directly compared
in randomised controlled trials. We conducted both treatment
and class level analyses to provide the most information to guide
clinical decision making. Although ximelagatran is not
commercially available, the drug was included in our analysis
because it improved the precision of the other estimates.
However, separate analyses excluding ximelagatran showed
similar results to those reported here (web appendix 8).
Our study confirms previous data indicating that anticoagulants
are effective in reducing the rate of recurrent VTE among
patients with previous events. It also provides reliable estimates
on consequent risks of major bleeding, which individual studies
often could not estimate, given the limited sample size. Figure
4⇓ shows icon arrays illustrating the absolute benefit to harm
of different agents for secondary prevention of VTE. Standard
adjusted dose VKA seemed to be the most effective agent at
reducing recurrence but was also associated with more major
bleeding events (figs 2 and 3). The net clinical benefit seemed
to favour the oral anticoagulants (standard adjusted dose VKA,
dabigatran, and apixaban) when compared with placebo or
observation and ASA (fig 4). However, the role of ASA as a
secondary preventative agent remains unclear; further studies
need to establish this benefit to harm profile. In addition, the
individual components of the net clinical benefit (recurrent VTE
andmajor bleeding events) might not carry the same case fatality
rate.46

The most important outcome of secondary prevention studies
is the effect on fatal recurrent VTE and fatal bleeding events.
The number of fatal events reported in the included studies was
infrequent (table 1, web appendix 10), leading to imprecise
pooled point estimates with large 95% credible intervals. A
clinical trial examining the trade-off of secondary prevention
of VTEwith mortality is not feasible, owing to the large sample
size needed to detect a likely small mortality difference between
treatments. The rates of recurrent VTE and major bleeding
events need to be interpreted in combination with the case
fatality rates to allow a better estimate of benefit to harm in the
secondary prevention of VTE. Although the case fatality rates
of recurrent VTE and major bleeding events during the acute
treatment of VTE have been described,46 these rates during
secondary prevention remain unknown.

Limitations of the study
Our study had several limitations. Firstly, the length of follow-up
varied across studies. Trials assessing ASA andVKA had longer
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follow-up periods than studies evaluating new oral
anticoagulants (dabigatran, rivaroxaban, apixaban). We
performed a subgroup analysis (web appendix 7) to account for
the difference in treatment duration. The effects for ASA were
more pronounced in the subgroup analysis than in the primary
analysis; however, they were still less favourable than both
dosing strategies of VKA and dabigatran. The comparative
efficacy of ASA versus the direct Xa inhibitors remains unclear.
Although further studies need to establish the benefit-harm
balance of ASA compared with VKA and the new oral
anticoagulants, ASA use for secondary prevention of recurrent
VTE may be valuable in patients with arterial disease who are
at low to moderate risk of recurrent VTE. ASA could be an
attractive option to doctors and patients over VKA for the
prevention of recurrent arterial and venous events, given its
simplicity and ease of use. ASA monotherapy poses a safer
alternative to the combination of ASA and a new oral
anticoagulant, which have shown higher risks of bleeding.47-49
Secondly, the new oral anticoagulants have not been adequately
studied to inform on benefits and harms of extending their use
beyond one year for long term secondary prevention of recurrent
VTE.
Thirdly, patient level longitudinal data are needed to establish
more robust conclusions in specific patient populations. Other
risk factors—including index event (deep vein thrombosis or
pulmonary embolism), presence of risk factors for VTE (that
is, provoked index events), age, body mass index, and length
of initial anticoagulation—could influence case fatality rates of
recurrent VTE and bleeding events. But in the absence of patient
level data, this cannot be explored in sufficient detail. Three
studies included patients with provoked index VTE.16-40 Some
recurrent VTE rates might be slightly biased as a result of the
inclusion of these patients. Fourthly, most studies included
within the network meta-analysis were placebo controlled trials,
with only three “head to head” trials and two trials comparing
different dosing strategies (dabigatran v VKA, VKA standard
v low intensity doses, and apixaban 2.5 v 5 mg twice daily).20-39
Future direct comparison trials are needed to confirm our
findings.
In addition, limited data were available for some of the
anticoagulant agents to include in the analysis. For example,
only one study assessed rivaroxaban, and no major bleeding
was reported in the placebo arm during the follow-up period of
265 days. Adjusted continuity corrections of 0.5 were used in
the analyses, resulting in uncertain effect estimates for
rivaroxaban. Therefore, larger studies of longer duration are
needed to provide more definitive conclusions regarding the
comparative risk of bleeding with rivaroxaban with other
treatments (web appendix 9). Another limitation was that we
did not account for cost and patient preferences for each outcome
(recurrent VTE v major bleeding). In view of the similar rates
of patient important outcomes among the various sources of
secondary prevention strategies, further evaluation of existing
data is needed to determine the most cost effective approach.
The event rates reported in our analysis could inform cost
effectiveness analyses. It should also be noted that other
potentially important safety parameters (such as coronary artery
events and hepatotoxicity) were not evaluated within this review.
Finally, the large majority of patients in this study was extracted
from randomised controlled trials, and therefore are not
generalisable to all patients with VTE, since patients with more
severe disease are likely to be excluded from these clinical trials.
Further studies in the “real world” setting are needed.

Conclusions
The rates of recurrent VTE and major bleeding events should
be taken into account when assessing the efficacy and safety of
different treatment strategies for secondary prevention for VTE.
Other factors—including individual patient risk factors, case
fatality, costs, lifestyle modifications, burden of laboratory
monitoring, and patient values and preferences—should also
be considered when making recommendations to patients
regarding anticoagulant treatment.
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Tables

Table 1| Baseline characteristics of included studies

Fatal
bleeding
events†

Major
bleeding
events†

Fatal
recurrent

VTE
events†

Recurrent
VTE

events†
Unprovoked
VTE (%)†

Proximal
DVT as
index

event (%)†Men (%)†

Mean
age

(years)†

Treatment
duration
(mean)Design

Treatment (No of
patients)*Study (patients)

Standard dose VKA

0/2/—1/10/—0/1/—23/3/—NR/NR/—72/66/—63/59/—65/64/—Fixed
duration,

7.7
months;
extended
duration,

Open label,
randomised

Standard dose VKA:
fixed duration

(n=111) v extended
duration (n=116)

DURAC II35 (all
VTE)

42.7
months

0/0/—0/3/—1/0/—17/1/—100/100/—73/76/—53/68/—58/59/—10 monthsDouble blind,
randomised

Placebo (n=83) v
standard dose VKA

(n=79)

LAFIT36 (all VTE)

1/0/—1/4/—0/0/—11/1/—100/100/—100/100/—61/55/—68/67/—9 monthsOpen label,
randomised

Observation (n=133)
v standard dose
VKA (n=134)

WODIT DVT37

(DVT only)

0/0/—1/2/—0/NR/—NR/NR/—57/55/—0/0/—NR/NR/—61/63/—9 monthsOpen label,
randomised

Observation (n=91)
v standard dose
VKA (n=90)

WODIT
PE40 (PE only)

Low intensity VKA

0/0/—8/9/—2/1/—6/16/—100/100/—62/68/—53/57/—57/57/—2.4 yearsDouble blind,
randomised

VKA: standard dose
(n=369) v low dose

(n=369)

ELATE39 (all
VTE)

1/0/—2/5/—2/0/—37/14/—100/100/—NR/NR/—53/53/—53/53/—‡2.1 yearsDouble blind,
randomised

Placebo (n=253) v
low dose VKA

(n=255)

PREVENT38 (all
VTE)

Direct thrombin inhibitors

0/0/—5/6/—3/0/—71/12/—NR/NR/—64/66/—51/54/—58/56/—505 daysDouble blind,
randomised

Placebo (n=611) v
ximelagatran 24 mg
twice daily (n=612)

Thrive III41 (all
VTE)

0/0/—0/2/—0/0/—37/3/—100/100/—67/63/—55/56/—56/56/—6 monthsDouble blind,
randomised

Placebo (n=662) v
dabigatran 150 mg
twice daily (n=681)

RESONATE20 (all
VTE)

1/0/—25/13/—1/1/—18/26/—100/100/—65/66/—61/61/—54/55/—18 monthsDouble blind,
randomised

Standard dose VKA
(n=1426) v

dabigatran 150 mg
twice daily (n=1430)

REMEDY20 (all
VTE)

Factor Xa inhibitors

0/0/—0/4/—1/0/—42/8/—74/73/—60/64/—57/59/—58/58/—265
days

Double blind,
randomised

Placebo (n=594) v
rivaroxaban 20 mg

daily (n=602)

EINSTEIN-EXT16

(all VTE)

0/0/04/1/20/0/073/14/1491/91/9367/65/6557/58/5857/56/5712
months

Double blind,
randomised

Placebo (n=829) v
apixaban 5 mg twice

daily (n=813) v
apixaban 2.5 mg
twice daily (n=840)

AMPLIFY-EXT19

(all VTE)

Low dose ASA

NR/NR/—1/1/—1/1/—39/23/—100/100/—66/60/—62/66/—62/62/—23.9
months

Double blind,
randomised

Placebo (n=197) v
ASA 100 mg daily

(n=205)

WARFASA17 (all
VTE)

2/0/—6/8/—1/1/—73/57/—100/100/—56/57/—54/55/—54/55/—37.2
months

Double blind,
randomised

Placebo (n=411) v
ASA 100 mg daily

(n=411)

ASPIRE18 (all
VTE)

DVT=deep vein thrombosis; NR=not reported; PE=pulmonary embolism.
*Group 1 v group 2 v group 3 (where applicable).
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Table 1 (continued)

Fatal
bleeding
events†

Major
bleeding
events†

Fatal
recurrent

VTE
events†

Recurrent
VTE

events†
Unprovoked
VTE (%)†

Proximal
DVT as
index

event (%)†Men (%)†

Mean
age

(years)†

Treatment
duration
(mean)Design

Treatment (No of
patients)*Study (patients)

†Group 1/group 2/group 3.
‡Median age.
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Table 2| Summary of network meta-analysis of recurrent VTE and major bleeding episodes

No of major bleeding episode per
100 patients treated each year

Risk of major bleeding
(odds ratio (95% CrI))

No of events of recurrent VTE per
100 patients treated each year

Risk of recurrent VTE
(odds ratio (95% CrI))Intervention

(absolute risk difference (95%
CrI))

(absolute risk difference (95%
CrI))

1.3 more (0.2 more to 5 more)5.24 (1.78 to 18.25)8.8 fewer (8 fewer to 9.3 fewer)0.07 (0.03 to 0.15)Standard adjusted dose
VKA

0.1 more (0.2 fewer to 1 more)1.29 (0.4 to 4.08)3.1 fewer (5.5 fewer to 0.2 more)0.65 (0.39 to 1.03)ASA 100 mg daily*

0.6 more (0.1 fewer to 3.2 more)2.79 (0.79 to 11.69)8.6 fewer (7.3 fewer to 9.2 fewer)0.09 (0.04 to 0.21)Dabigatran 150 mg twice
daily

0.26 fewer (0.32 fewer to 0.2 more)0.19 (0.01 to 1.78)7.7 fewer (5.6 fewer to 8.7 fewer)0.18 (0.08 to 0.38)Apixaban 5 mg twice daily

0.2 fewer (0.3 fewer to 0.6 more)0.46 (0.05 to 2.82)7.8 fewer (5.8 fewer to 8.8 fewer)0.17 (0.08 to 0.36)Apixaban 2.5 mg twice daily

5.7 more (0.1 more to 62.1 more)20.79 (1.31 to 14 230)†7.8 fewer (5.3 fewer to 8.9 fewer)0.17 (0.06 to 0.41)Rivaroxaban 20 mg daily

1.2 more (0.11 more to 5.4 more)4.77 (1.38 to 19.49)6.6 fewer (3.8 fewer to 8.2 fewer)0.28 (0.13 to 0.57)Low intensity VKA

Data are based on comparisons of each intervention with placebo or observation. CrI=credible interval.
*Estimates are derived from random effects, Bayesian network meta-analysis, which treats between study variance as an informative prior (log normal distribution).
Estimates differ from those reported in frequentist direct meta-analysis in ASPIRE and web appendix 5 (both reported significant differences in favour of ASA)
because between study variance is treated as a constant in frequentist analyses. Web appendix 6 reports detailed estimates for the ASA versus placebo comparison.
†Only one study investigated rivaroxaban for major bleeding and contained a zero cell (0 of 590 people receiving placebo and four of 598 receiving rivaroxaban),
which resulted in uncertain estimates of effect.
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Figures

Fig 1 Evidence network for recurrence of venous thromboembolism. The width of lines for each connection in the evidence
network are proportional to the number of randomised controlled trials (RCTs) comparing each pair of treatments. The size
of each treatment node is proportional to the number of randomised participants (sample size). Dotted line=three arm RCT
in the evidence network. The analysis includes ximelagatran to improve precision of effect estimates; however, the results
are not reported because ximelagatran is not commercially available

Fig 2 Odds ratio (95% credible interval) for recurrent VTE and major bleeding episodes in Bayesian network meta-analysis
versus placebo or observation. CrI=credible interval. *Estimates are derived from random effects, Bayesian network
meta-analysis, which treats between study variance as an informative prior (log normal distribution). Estimates differ from
those reported in frequentist direct meta-analysis in ASPIRE and web appendix 5 (both reported significant differences in
favour of ASA) because between study variance is treated as a constant in frequentist analyses. Web appendix 6 reports
detailed estimates for the ASA versus placebo comparison. †Only one study investigated rivaroxaban for major bleeding
and contained a zero cell (0 of 590 people receiving placebo and four of 598 receiving rivaroxaban), which resulted in
uncertain estimates of effect

No commercial reuse: See rights and reprints http://www.bmj.com/permissions Subscribe: http://www.bmj.com/subscribe

BMJ 2013;347:f5133 doi: 10.1136/bmj.f5133 (Published 30 August 2013) Page 10 of 12

RESEARCH

http://www.bmj.com/permissions
http://www.bmj.com/subscribe


Fig 3 Odds ratios (95% credible interval) from network meta-analyses for recurrence of VTE and major bleeding for all
pairwise comparisons. Odd ratios for recurrence of VTE are below the diagonal line (row defining treatment v column
defining treatment); odds ratios for major bleeding are above the diagonal line (column defining treatment v row defining
treatment). To obtain odds ratios for comparisons in the opposite direction, reciprocals should be taken (for example, the
odds ratio for placebo or observation compared with ASA 100 mg daily for recurrence of VTE is 1÷0.65=1.54). Significant
results are in bold and underlined. *Estimates are derived from random effects, Bayesian network meta-analysis, which
treats between study variance as an informative prior (log normal distribution). Estimates differ from those reported in
frequentist direct meta-analysis in ASPIRE and web appendix 5 (both reported significant differences in favour of ASA)
because between study variance is treated as a constant in frequentist analyses. Web appendix 6 reports detailed estimates
for the ASA versus placebo comparison. †Only one study investigated rivaroxaban for major bleeding and contained a zero
cell (0 of 590 people receiving placebo and four of 598 receiving rivaroxaban), which resulted in uncertain estimates of
effect
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Fig 4 Icon array showing absolute risks of recurrent VTE (blue) and major bleeding episodes (red). *Only one study
investigated rivaroxaban for major bleeding and contained a zero cell (0 of 590 people receiving placebo and four of 598
receiving rivaroxaban), which resulted in uncertain estimates of effect
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