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Objective: To examine and compare the safety and efficacy of extended treatment with dabigatran, apixaban,
rivaroxaban and warfarin in patients with unprovoked venous thromboembolism.
Methods: PubMed and Embase were searched for randomized clinical trials reporting on the use of direct oral an-
ticoagulants (DOACs) and warfarin for the extended treatment of VTE. Meta-analysis was performed on studies
reporting similar study design and comparator.
Results: A total of 729 articles were identified and 5 studies covering 6 randomized clinical trials met the eligibility
criteria and were included in the study. 5 studies were included in the meta-analysis. Results from the meta-
analysis showed that the extended use of DOACs and warfarin significantly decreased the risk of recurrent VTE
with 83 % when compared placebo. Warfarin (RR: 0.03, CI: 0.00-0.49) and dabigatran (RR: 0.08, CI: 0.03-0.27)
showed the largest relative risk reduction followed by apixaban 2.5 mg (RR: 0.19, CI: 0.11-0.33), rivaroxaban
(RR:0.19, CI: 0.09-0.40) and apixaban 5 mg (RR: 0.20, CI: 0.11-0.34). No significant increased risk of major bleed-
ing was observed with the extended use of any DOACs and warfarin compared to placebo (1.15, CI: 0.40-3.31),
but an overall increased risk of non-major clinically relevant bleeding (NMCRB) was observed (RR: 2.12, CI:
1.55-2.90). Apixaban 2.5 mg and warfarin was not individually associated with an increased risk of NMCRB.
Furthermore, it was found from a study not included in the meta-analysis that dabigatran was non-inferior to
VKA for the prevention of recurrent VTE (HR: 1.44, ClI: 0.78-2.64, p = 0.01 for noninferiority) and decreased
the risk of NMCRB compared to VKA (RR: 0.58, CI: 0.43-0.77).
Conclusion: Extended treatment with both warfarin and DOACs are effective in preventing recurrent VTE and
does not increase the risk of major bleeding, but increases the risk of NMCRB.

© 2015 Elsevier Ltd. All rights reserved.
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1. Introduction thrombin inhibitor [2]. Vitamin K antagonists (VKA), has largely been

the standard treatment of VTE [2,3]. However, the use of VKAs is compli-

Recently, direct oral anticoagulants (DOACs) have gained approval
for the treatment and prevention of recurrent venous thromboembo-
lism (VTE), i.e. deep venous thrombosis (DVT) and pulmonary embo-
lism (PE) [1]. These agents include rivaroxaban and apixaban, which
are direct factor Xa inhibitors, and dabigatran, which is a direct
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cated because of interactions with food and drugs and because of a nar-
row therapeutic index, which necessitates dose titration based on
frequent monitoring of the patient’s internationally normalized ratio
(INR) [1,4,5]. DOACs may offer a solution to some of the challenges asso-
ciated with the use of VKAs, since these agents are fixed dose regimens
and have no known interactions with food and have only few interac-
tions with other drugs [2,6].

The duration of oral anticoagulation treatment is based on the indi-
vidual patient’s risk of bleeding and risk of a recurrent VTE [7] and
patients with unprovoked VTE are usually recommended treatment
for 3-6 months with oral anticoagulants [4,8]. Patients with unpro-
voked VTE have a 10% risk of developing a recurrent VTE within the
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first year after ended anticoagulation therapy and 30% within 5 years [4,
7]. This could indicate that some patients might benefit from extended
treatment beyond the usual treatment period of 3-6 months [4].
When extending the duration of treatment, the increased risk of bleed-
ing inherent to the treatment is also extended [4,7]. It must therefore be
assessed whether the risk of bleeding is outweighed by the possible
benefits of extended treatment, in this case a reduction in the risk of
recurrence of VTE [4,9].

2. Methods
2.1. Eligibility Criteria

Studies were included if they were randomized clinical trials (RCTs)
and met the following criteria:

1) Included patients of any age with confirmed VTE randomized to
receive >6 months treatment with DOAC versus VKA or patients ran-
domized to receive treatment >6 months with DOACs or warfarin
versus placebo or discontinuation of treatment.

2) Included patients that had been treated for at least 3 months with
oral anticoagulants prior to enrollment in the study.

3) The study reported on the number of recurrent VTE or number of
deaths related to recurrent VTE during treatment, which was the
primary efficacy outcome and on the number of major bleeding
events, which was the primary safety outcome. Secondary outcome
measures were; non-major clinically relevant bleeding events
(NMCRB) and other adverse events.

Studies were excluded if they did not meet the predefined criteria; if
the studies examined other antithrombotic medication than mentioned,
if the studies assessed treatment of acute VTE; if the studies were
subgroup analysis such as studies examining extended treatment in pa-
tients with cancer or studies examining treatment related to surgery.
Only studies in English were assessed, and no limit to year of publication
or age range was set.

2.2. Data Sources and Searches

The search was conducted through Pubmed and Embase and was
performed in the period from 13th of October 2014 to the 15th of
November 2014. The following search terms were used: ‘treatment’,
‘extended treatment’, ‘continued treatment’, ‘rivaroxaban’, ‘Xarelto’,
‘dabigatran’, ‘Pradaxa’, ‘apixaban’, ‘Eliquis’, ‘vitamin K antagonist’,
‘warfarin’, ‘placebo’, ‘direct Xa inhibitor’, ‘direct thrombin inhibitor’,
‘oral anticoagulant’, ‘venous thromboembolism’, ‘deep venous throm-
boembolism’ and ‘pulmonary embolism’. In Pubmed, the “Cochrane
highly sensitive search filter for randomized clinical trials” was used
[11]. In Embase search words for clinical trials were used with inspira-
tion from the Cochrane Handbook [11]. In order to find duplicates,
all references were imported into Endnote where duplicates were re-
moved. In order to look for further eligible articles, the reference list of
relevant articles was examined.

2.3. Study Selection

During the screening process, each article was assessed by title or
abstract and was excluded based on the eligibility criteria. Excluded
articles were divided into non-RCTs, clinical trials investigating other
antithrombotic agents or the use of dabigatran, rivaroxaban, apixaban
and warfarin related to surgery, cancer, atrial fibrillation, medically ill
patients and acute VTE. Non-RCTs covered case-control studies, cohort
studies, pooled analysis, reviews etc. All potentially eligible studies were
assessed by full text and studies that met the eligibility criteria were
included in the systematic review.

24. Data Extraction and Quality Assessment

Two authors (JL and CS) independently extracted the following
information from each eligible study: I) Patient characteristics: age,
gender, creatinine clearance, weight and cause of VTE. II) Type of inter-
vention: type of therapeutic agent, dosage, duration of treatment, com-
parator including placebo or other therapeutic agent. III) Outcome
measures: number of recurrent VTE (non-fatal/fatal), number of major
bleeding events (non-fatal/fatal), number of non-major bleeding event
and any other adverse events. Furthermore, inclusion and exclusion
criteria along with percent loss to follow-up from each study were
collected. If data was not available from the article, the web appendix
for the article was used to retrieve the information. In order to assess
risk of bias the Cochrane’s tool for assessing risk of bias in randomized
clinical trials was used as inspiration [11].

2.5. Statistical Analysis

Meta-analysis was conducted on studies that reported on the same
outcome measures and were similar with respect to the design of the
study and comparator. The statistical software R was used to estimate
relative risk ratios (RR) and to produce forest plots along with the
assessment of the heterogeneity between the studies, which was
assessed by I? statistics. If the I? value was above 50% it was considered
that there was a high degree of heterogeneity between the studies, in
which case a random effects model was used instead of a fixed effects
model to estimate the RR [12]. All data management and analysis
were performed in R version 3.1.1 [13].

3. Results
3.1. Study Selection

A total of 772 articles were identified through Pubmed and Embase.
After the removal of 43 duplicates, 729 articles were screened by title or
abstract for eligibility, of which 708 articles were excluded. The remain-
ing 21 articles were reviewed by full text and 5 articles covering 6
randomized clinical trials met the eligibility criteria (Fig. 1). Cross
referencing relevant articles for eligible studies did not yield any further
articles.

3.2. Study Characteristics

All 6 studies included in this review were RCTs [8,14-17]. EINSTEIN-
EXT and AMPLIFY-EXT assessed treatment with rivaroxaban and
apixaban, respectively [8,14]. Two studies, REMEDY and RE-SONATE,
assessed treatment with dabigatran [15], and two studies, WODIT and
Kearon et al,, assessed treatment with warfarin [16,17]. The comparator
group was placebo in all studies except in the REMEDY study where
dabigatran was compared to warfarin and in WODIT where warfarin
was compared to discontinuation of treatment [15,16]. In all studies,
recurrent VTE during treatment was an efficacy outcome and major
bleeding during treatment was a safety outcome. The number of
patients varied across studies, the REMEDY study was the largest trial
with 2856 patients and the study of Kearon et al. was the smallest
with 162 patients enrolled [15,17]. This review included a total of
8310 patients.

The duration of the interventions differed across studies ranging
from 6-36 months of extended treatment (Table 1). The EINSTEIN-
EXT, AMPLIFY-EXT and RE-SONATE studies included patients treated
with oral anticoagulants for at least 6 months prior to enrollment in
the study [8,14,15], whereas the rest of the studies included patients
treated for at least 3 months with oral anticoagulants [15-17].

Patients with a creatinine clearance below 30 ml/min were excluded
in EINSTEIN-EXT, RE-SONATE and REMEDY [14,15], and in the
AMPLIFY-EXT, patients with a creatinine clearance below 25 ml/min



734 C. Sindet-Pedersen et al. / Thrombosis Research 136 (2015) 732-738

279 articles identified through
Pubmed

493 articles identifed through Embase

¥

¥

Identification

729 articles after removing dubplicates

r

Excluded articles:
Not clinical trials (n=584)

729 articles screened

Clinical trials:
Examining other antithrombotic treatment (n=77)

Y

Examining treatment in e.g. surgery, atrial
fibrillation and cancer (n=47)

eligibility

21 full text articles assessed for

Excluded articles:
| s Conference abstracts (n=6)
Cohort studies (2)

Eligibility Screening

y

Review (n=1)
Did not report on outcome measures (n=1)
Acute VTE (n=2)

5 articles covering 6 randomized
clinical trials were included

Other therapeutic regimen (n=3)
Subgroup analysis (n=1)

Included

Fig. 1. Flow chart of selection process.

were excluded [8]. The WODIT study and study of Kearon et al. did not
report on either creatinine clearance or bodyweight [16,17]. All of the
studies mainly included patients with unprovoked VTE and the
WODIT study and Kearon et al. excluded patients with provoked VTE
and patients with cancer or thrombophilia [16,17]. In addition, the
REMEDY and RE-SONATE study did not explicitly present the number
of patients with unprovoked VTE, but it must be assumed based on
the presented patient characteristics, that the majority of patients had
unprovoked VTE [15].

Bias was assessed to be low across the studies, since all studies were
double-blinded studies except the WODIT study, which was an open
label study (online appendix) [16]. Furthermore, all studies had blinded
outcome assessment and had an overall low rate of loss to follow-up
ranging from 0-2.5%. The study of Kearon et al. did, however, not report
on loss to follow-up [17]. Some bias could be associated with the WODIT
study, since this was an open label study [ 16] and it should also be noted
that the EINSTEIN-EXT, REMEDY, RE-SONATE and AMPLIFY-EXT were
industry-sponsored studies [8,14,15].

Table 1
Summary of patient characteristics within each included study.
EINSTEIN-EXT AMPLIFY-EXT RE-SONATE [15] RE-MEDY WODIT Kearon et al.
[14](2010) [8] (2013) (2013) [15] (2013) [16] (2001) [17](1999)
Number of participants 1196 2482 1343 2856 267 162
Intervention Rivaroxaban Apixaban Dabigatran Dabigatran Warfarin INR Warfarin INR
Treatment 20 mg 2.5 mg x 2 (n = 840) 150 mg x 2 150 mg x 2 targeted 2-3 targeted 2-3
(n=602) 5mgx 2 (n=3813) (n=681) (n = 1430) (n=134) (n=179)
Comparator Placebo (n = 594) Placebo (n = 829) Placebo (n = 662) Warfarin INR Discontinuation Placebo (n = 83)
targeted 2-3 of treatment (n = 133)
(n = 1426)
Duration of treatment
Baseline 6-12 months 6-12 months 6-18 months 3-6 months 3 months 3 months
Extended 6-12 months 12 months 6 months 6-36 months 9 months 24 months
Age (treatment/comparator) 58.2 + 15.6/ 56.6 + 15.3/ 56.1 £ 15.5/ 554 + 15/ 66.8 4+ 6.7/ 58 4+ 16/
584 + 16 56.4 + 15.6/ 55.5 + 15.1 539 +£ 153 67.7+73 59 4+ 16
57.1 £15.2
Male (%) 693 (57.9) 1424 (57.4) 745 (55.5) 1742 (60.9) 154 (57.7) 90 (60)
Weight (%)
<50 kg 15 (1.25 %) 165 (6.6)* 18 (1.34) 15 (0.5) NR NR
>100 kg 172 (144 %) 2309 (93.0)* 247 (18.4) 599 (21) NR NR
Kidney function
Creatinine clearance <30 Excluded 6 (0.24) Excluded Excluded NR NR
Creatinine clearance > 80 746 (62.4) 1739 (70.1) 934 (69.5) 2103 (76.3) NR NR
Initial diagnosis
DVT (%) 742 (62) 1622 (65.4) 872 (65.9) 1860 (65.1) 267 (100) 121 (75)
PE (%) 454 (38.1) 860 (34.6) 361 (22.1) 659 (26.8) - 41 (25)
Cause of VTE
Unprovoked 881 (73.6) 2275 (91.7) NR NR 267 (100) 162 (100)
Thrombophilia 97 (8.1) 94 (3.8) 155 (9.4) 525 (21.1) Excluded Excluded
Active cancer 54 (4.5) 42 (1.7) Excluded 119 (4.8) Excluded Excluded
INR (% time)
2-3 - - - 70.4 64.0 81.0
Below 2.0 - - - 173 22.0 NR
Above 3.0 - - - 123 14.0 NR

DVT: deep venous thromboembolism, PE: pulmonary embolism
*the weight in the apixaban study was < 60 kg and > 60 kg.

NR: not reported.
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Table 2
Summary of outcome measures.

735

Recurrent VTE or VTE related death ~ Major bleeding events NMCRB Adverse events
No. of events HR/RR (95 %CI), No. of events HR/RR (95 %CI), No. of HR/RR (95 %CI), No. of events. RR (95 %CI)
(%) P-value (%) P-value events P-value (%) P-value
(%)
EINSTEN-EXT [14]
(2010)
Rivaroxaban 8(1.3) HR: 0.18 4(0.7) Not estimable 32 (54) RR: 4.5 (2.0-10.1) 39(6.5) 2.13
Placebo 42(7.1) (0.09-0.39) 0 (p=1) 7(1.2) p <0.001 18 (3.0) (1.24-3.70)
P <0.001 P <0.05
AMPLIFY-EXT [8]
(2013)
Apixaban 2.5 mg 14(1.7) RR: 0.19 2(2.02) RR: 0.49 (0.09-2.64) 25 (3.0) RR: 1.29 112 (13.3) 0.69
(0.11-0.33) P>0.05" (0.72-2.33) (0.55-0.87)
P <0.05" P>0.05" P<0.05
Apixaban 5 mg 14(1.7) RR: 0.20 1(0.1) RR: 0.25 (0.03-2.24) 34 (4.2) RR: 1.82 107 (13.2) 0.70
(0.11-0.34) P>0.05" (1.05-3.18) (0.56-0.87)
P <0.05" P>0.05" P<0.05
Placebo 73 (8.8) 4(0.5) 19 (2.3) 158 (19.1)
RESONATE [15] (2013)
Dabigatran 3(04) HR: 0.08 2(0.3) Not estimable (p = 34 (5.4) RR: 2.82 47 (6.9) 0.76
Placebo 35(5.6) (0.02-0.25) 0 1) 12 (1.8) (1.48-5.37) 60(9.1) (0.53-1.11)
p<0.001 P <0.001 P =0.15
REMEDY [15]
(2013)
Dabigatran 26 (1.8) HR: 1.44 13 (0.9) HR: 0.52 (0.27-1.02) 67 (5.6) RR: 0.58 227 (15.9) 1.01
Warfarin 18 (1.3) (0.78-2.64) 25(1.8) P = 0.06 120(10.2) (0.43-0.77) 224 (8.8) (0.85-1.20)
p=001§ P <0.001 P =090
WODIT [16] (2001)
Warfarin 1(0.7) RR: 0.09 4(3.0) RR: 1.9 (0.37-10.65) NR NR NR NR
Dicon-tinueation of 11 (8.3) (0.02-0.69) 2(1.5) p =042 NR NR NR
treatment p = 0.003
Kearon et al. [17]
(1999)
Warfarin 0 HR: 0.05 3(3.8) Not estimable 6(7.7)* HR: 4.0 (0.4-35) NR NR
Placebo 17 (24) (0.01-0.37) 0 (p=1) 1(1.4) P=0.18 NR NR
P <0.001

*one patient had 3 NMCRB bleedings, only the first episode was included in the survival analysis and calculation of relative risk ratio.
§-P-value is for non-inferiority. NR. Not reported, HR: Hazard ratio, RR: relative risk A: Compared to placebo.

3.3. Efficacy

All studies found a significant decrease in the number of recurrent
VTE when comparing treatment with placebo or discontinuation of
treatment (Table 2)[8,14-17].

EINSTEIN-EXT AMPLIFY-EXT, RESONATE and Kearon et al. were
included in the meta-analysis, because these studies had the same com-
parator, which was placebo [8,14,15,17]. Results from the analysis
showed, that DOACs and warfarin are associated with a significant
decrease in the risk of recurrent VTE or death related to VTE with an
overall relative risk reduction of 83 % (Fig. 2). The highest relative risk

Experimental Control
Study Events Total Events Total
EINSTEIN-EXT 2010 8 602 42 594
AMPLIFY-EXT 2.5 mg 2013 14 840 73 829
AMPLIFY-EXT 5.0 mg 2013 14 813 73 829
RE-SONATE 2013 3 681 35 662
Kearon 1999 0 79 17 83
Fixed effect model 39 3015 240 2997

Heterogeneity: l-squared=0%, tau-squared=0, p=0.5055

001 01 1 10

reduction was observed in the study of Kearon et al. and in the
RESONATE study with relative risk reduction of 97% and 92% respective-
ly [15,17]. From the distribution of weight given to the studies, it is seen
that the AMPLIFY and EINSTEIN has been given the largest weight,
which indicates that these studies contributed the most to the overall
effect. The observed I? of 0 % showed that there was no heterogeneity
between the studies.

The two studies that were not eligible for meta-analysis were the
REMEDY and WODIT studies since their comparators were warfarin
and discontinuation of treatment, respectively [15,16]. The REMEDY
study found that dabigatran was non-inferior to warfarin in the

Risk Ratio
RR  95%-Cl W(fixed)
L | 0.19 [0.09;0.40] 20.0%
0.19 [0.11;0.33] 35.2%
B 0.20 [0.11;0.34] 35.2%
R 0.08 [0.03;027] 8.1%
. 0.03 [0.00:049]  1.4%
& 0.17 [0.12; 0.24]  100%

r T T

100

Fig. 2. Forest plot of risk of recurrent venous thromboembolism (VTE) or death related to VTE of direct oral anticoagulants (DOACS) and warfarin compared to placebo. DOACs and warfarin
significantly reduced the risk of recurrent VTE when compared to placebo, with a relative risk reduction of 83 % (CI:0.12-0.24, P < 0.0001) in the DOAC and warfarin group.
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Experimental Control
Study Events Total Events Total
EINSTEIN-EXT 2010 4 602 0 594
AMPLIFY-EXT 2.5 mg 2013 2 840 4 829
AMPLIFY-EXT 5.0 mg 2013 1 813 4 829
RE-SONATE 2013 2 681 0 662
Kearon 1999 3 7 0 83
Fixed effect model 12 3015 8 2997
Heterogeneity: I-sq 13.3%, ¢ q d=1.183, p=0.1333

Risk Ratio
RR 95%-Cl1 W(fixed)
| 8.88 [0.48; 164.58) 13.1%
En = 049 [0.09; 269] 38.8%
— 025 [0.03; 2.28] 23.2%
———— 4.86 [0.23; 101.05) 12.1%
— @ 7.35 [0.39; 140.08) 12.8%
100%

T 1.15 [0.40; 3.31)
T T 1

0.1 1 10 100

Fig. 3. Forest plot of risk of major bleeding when direct oral anticoagulants (DOACS) and warfarin are compared to placebo. No significant increase in the risk of major bleeding was ob-

served with a relative risk ratio of 1.15 (CI: 0.40-3.31, P = 0.38).

prevention of recurrent VTE or death related to VTE [15], and WODIT
found a significant relative risk reduction of 91% in the risk of recurrent
DVT in the group treated with warfarin compared to discontinuation of
treatment [16].

3.4. Safety

Meta-analysis performed on EINSTEIN-EXT AMPLIFY-EXT, RESONATE
and Kearon et al. [8,14,15,17] showed no overall significant increase in
the risk of major bleeding when treated with DOACs or warfarin
compared to placebo with a relative risk ratio of 1.15. Although the
relative risk was increased in EINSTEIN, RESONATE and Kearon
et al., this increased risk was not statistically significant and thereby
showed that none of the DOACs and warfarin was individually associated
with and increased risk of bleeding (Fig. 3). The I? of 43.3 % showed that
there was moderate heterogeneity between the studies.

Kearon et al. reported on the number of minor bleeding events,
which were analyzed as NMCRB in this study. When assessing the risk
of NMCRB bleeding events in the meta-analysis of EINSTEIN-EXT
AMPLIFY-EXT, RE-SONATE and Kearon et al. [8,14,15,17], a significant
increase in the risk of NMCRB bleeding was observed when DOACs or
warfarin was compared to placebo, with a relative risk ratio of 2.12
(Fig. 4). The I? of 40.7 % showed that there was moderate heterogeneity
between the studies.

The EINSTEIN-EXT, RESONATE and AMPLIFY 5 mg study showed a
significant increase in the number of NMRCB events in the group receiv-
ing treatment compared to placebo [14]. However, AMPLIFY-EXT 2,5 mg
and Kearon et al. showed no significant increase in the risk of NMCRB
events (Fig. 4)[8,17]. Furthermore, the REMEDY study, which was not
included in the meta-analysis, found no significant difference in the
risk of major bleeding between the groups treated with dabigatran
and warfarin, but found a significant difference in the number of

Experimental Control

Study Events Total Events Total
EINSTEIN-EXT 2010 32 602 7 594
AMPLIFY-EXT 2.5 mg 2013 25 840 19 829
AMPLIFY-EXT 5.0 mg 2013 34 813 19 829
RE-SONATE 2013 34 681 12 662
Kearon 1999 4 79 1 83

Fixed effect model 129 3015 58 2997
Heterogeneity: I-squared=45.1%, tau-squared=0.1122, p=0.1213

NMCRB events between the groups, showing that dabigatran was asso-
ciated with a lower number of NMRCB events compared to warfarin
[15]. WODIT also showed no significant difference in the risk of major
bleeding between the groups treated with warfarin or discontinuation
of treatment. This study did not report the number of NMCRB events
[16].

Not all studies reported on the number of adverse events, The
REMEDY, RESONATE AND AMPLIFY-EXT studies reported the number
of serious adverse events, whereas the EINSTEIN-EXT study did not
specify the type of adverse event that was reported [8,14-17].

4. Discussion

A significant decrease in the risk of recurrent VTE was observed
when DOACS and warfarin were compared to placebo or discontinua-
tion of treatment and results from the REMEDY-study showed that
dabigatran was non-inferior to warfarin[8,14-17]. Results from the
meta-analysis showed that treatment with DOACs or warfarin signifi-
cantly decreases the risk of recurrent VTE when compared to placebo.
Furthermore, the risk of recurrence in the placebo or discontinuation
group matches the rates of recurrent VTE after discontinuing treatment
previously described [7,18].

Although extended treatment is effective in preventing recurrence
of VTE, results from our meta-analysis showed that the use of DOACs
or warfarin were associated with a significantly increased risk of
NMCRB bleeding when compared to placebo. However, no significant
increase in the risk of major bleeding was observed. Apixaban 2.5 mg
and warfarin seemed to be associated with the lowest risk of bleeding
since there was not observed any significant increase in either major
or NMCRB bleeding events when compared to placebo or discontinua-
tion of treatment, however, these results could be influenced by the
inclusion of patients with different patients characteristics across the

Risk Ratio

RR 95%-C1 W(fixed)
—— 4,51 [2.01;10.14]  14.9%
B 1.30 [0.72; 2.34] 28.1%
. 1.82 [1.05; 3.17] 31.9%
E B 275 [1.44; 527] 23.1%
— 4.20 [0.48; 36.79]  2.1%
< 212 [1.55; 2.90]  100%

1 1

0.1 051 2 10

Fig. 4. Forestplot of risk of NMCRB bleeding events when direct oral anticoagulants (DOACS) and warfarin are compared to placebo. A significant risk of NMCRB bleeding events was

observed with a risk ratio of 2.12 (CI: 1.55-2.90, P < 0.0001).
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studies [8,16,17]. Rivaroxaban, apixaban 5 mg and dabigatran seemed
to be associated with the highest risk of bleeding events when
compared to placebo with regard to NMCRB bleeding [ 14,15]. However,
in the RESONATE study where dabigatran was compared to warfarin,
a decreased risk of NMCRB bleeding was observed with the use of
dabigatran [15].

Several systematic reviews and meta-analyses have investigated
extended treatment of VTE with DOACs, warfarin and Aspirin, where
it has also been found that extended treatment with oral anticoagulants
decreases the risk of recurrent VTE, however the risk of bleeding associ-
ated with the individual treatments differed across the meta-analyses
[5,6,9,19,20]. The differences in the results among those meta-analyses
can be explained by different methodology. Sardar et al. [ 19] and Kakkos
etal. [6] pooled the results from the AMPLIFY studies, which resulted in
apixaban being associated with the smallest risk of bleeding, however
this was not the case in our study where the two doses of apixaban
was assessed separately, which showed that apixaban 5 mg was associ-
ated with an increased risk of NMCRB bleeding, this was also found by
Alotaibi et al. [20]. A network meta-analysis by Castellucci et al. [9]
found that VKAs and rivaroxaban were associated with an increased
risk of major bleeding events when compared to placebo or discontinu-
ation of treatment, and that VKAs were associated with the lowest risk
of recurrent VTE [9]. However, the meta-analysis included a study of
Schulman et al. which assessed continued treatment in patients with a
secondary episode of VTE and included studies assessing low-intensity
VKA [21]. In summary, results from our meta-analysis differ somewhat
from those of previous meta-analyses, which could be explained by
their pooling and inclusion of certain studies, which were excluded in
our analysis. In our meta-analysis, the approach has been conservative
in terms of including only studies that had similar study designs, patient
characteristics and comparator. Furthermore, we did not include stud-
ies, which investigates aspirin or low intensity VKA as previous studies.

There are several aspects to the generalizability of the results that
arise from the selection of patients into the studies, which in general
is a limitation to RCTs [22,23]. Firstly, the studies that investigated the
safety and efficacy of DOACs included a small proportion of patients of
older age > 75, patients with extreme bodyweight and excluded
patients with severe renal impairment and severe liver failure [8,
14-17,23]. There have been raised concerns about the use of DOACs in
patients with renal impairment due to their pharmacokinetic profile
and a possible accumulation, which could lead to an increased risk of
bleeding in patients with renal impairment [23-26]. It is known that
the use of VKAs in patients with renal impairment increases the risk of
bleeding and thus it is not only a concern regarding DOACs [27]. Arecent
meta-analysis of studies assessing the use of DOACs in patients with
mild to moderate renal impairment found similar efficacy and did not
find an increased risk of bleeding with DOACs compared to VKA[27].
However, more evidence is still needed regarding the safety and efficacy
of DOACs in patients with severe renal impairment and severe liver fail-
ure [26], as DOACs are still contraindicated in these patients.

Evidence from randomized clinical trials for the acute treatment of
VTE, have found that DOACs is associated with similar efficacy as VKA
and that they might be associated with a decreased risk of bleeding
when compared to VKA [5,6,34-36][33] Furthermore, systematic re-
views and meta-analyses have found that DOACs had similar efficacy
when compared to VKAs, and that apixaban and rivaroxaban were asso-
ciated with a lower risk of bleeding when compared to VKAs for the
acute treatment of VTE [6,34].

DOACs offer a good alternative to the use of warfarin in patients
where the INR may be challenging, and its use will also make outpatient
management less complicated since DOACs do not require dose titration
based on monitoring of INR [6,14]. In our meta-analysis, it was only pos-
sible to compare the safety and efficacy of dabigatran to VKAs, and thus,
it is not possible to comment on the safety and efficacy of rivaroxaban
and apixaban compared to VKAs for extended treatment. The question
remains whether the results of our analysis can be translated into the

patients seen in clinical practice, which might have more comorbid
conditions and therefore a higher risk of recurrent events and bleeding
and whether the risk-benefit profile will remain if extended treatment
is studied in a real world population [23,31].

4.1. Limitations

There are several limitations to this study that are inherent when
performing a meta-analysis. In order to pool results from different stud-
ies, certain assumptions are made with regard to the heterogeneity of
the studies, which is why only studies that have the same study design,
intervention and patient characteristics should be pooled [37]. In our
meta-analysis, we have been very diligent when selecting studies for
the meta-analysis, however, the studies differ somewhat in patient
characteristics, follow-up and their definitions of NMCRB [8,14-17].
The studies assessing the use of DOACs included patients with risk fac-
tors such as thrombophilia and cancer, whereas the studies assessing
warfarin excluded such patients [8,14-17]. In addition, the studies did
not include the same percentage of patients with DVT or PE [8,14-17].
It was not possible to conduct an analysis on the risk of adverse events,
since the studies reported them differently or did not report on this
outcome [8,14-17].

5. Conclusion

Extended treatment (>6 months) with oral anticoagulants are effec-
tive in preventing recurrent VTE but also increases the risk of NMCRB
bleeding. This emphasizes that extending treatment should be based
on consideration of the patient’s individual risk of a recurrent event
and risk of bleeding. It is not possible to conclude whether there is a
clinical benefit from using DOACs compared to warfarin. However,
DOACs do not require dose titration, which could make outpatient
management less challenging. Some evidence from systematic reviews
comparing DOACs to VKA for the acute treatment of VTE points at
DOACs being associated with a decreased risk of bleeding. However,
more studies are needed to further investigate this association in
extended treatment. This includes randomized clinical trials examining
the efficacy and safety of apixaban and rivaroxaban compared with
VKA:s for extended treatment, and cohort studies that assess the safety
and efficacy of DOACs compared with VKAs in a real world setting.

Appendix A. Supplementary Data

Supplementary data to this article can be found online at http://dx.
doi.org/10.1016/j.thromres.2015.07.022.
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