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EINSTEIN-CHOICE trial – rationale 
for the extended anticoagulation in 
secondary prevention

Anticoagulant treatment is eff ective in preventing recur-
rence after venous thrombo-embolism. The management 
of deep vein thrombosis as well as pulmonary embolism is 
divided in an initial acute treatment, a long-term treat-
ment, and an extended treatment. Usually, patients were 
treated with anticoagulants for three to 12 months after 
acute venous thromboembolism [1]. According to the lit-
erature, after termination of anticoagulation the observed 
cumulative incidence rate of recurrence was 5.2 % after 
one month, 10.1 % after six months, 12.9 % after one year, 
and fi nally, 30.4 % after 10 years [2, 3]. Multiple risk fac-
tors have been identifi ed to predict the individual risk of 
recurrence and to decide which patient would profi t from 
extended anticoagulant therapy [1, 3, 4].

In the past years, several concepts of modifi ed anticoagu-
lation treatment to prevent recurrence with reduced bleed-
ing risk have been evaluated. First, vitamin K antagonists 
have been tested in a reduced dosage [5]. In a clinical study 
published in 2003, a total of 738 patients haven been rand-
omized and divided into groups of either an INR between 
2.0 and 3.0 or 1.5 and 1.9 after initial anticoagulation for 
three to four months. The results showed similar bleeding 
rates (4.9 % in the low-intensity vs. 3.7 % in the conventional 
therapy group) with a higher recurrence and rate of death in 
the low-intensity group (1.9 % in the conventional low-iten-
sity therapy group vs. 0.7 % recurrence of venous thrombo-
embolism in the conventional group). Subsequently, the 
authors concluded that a dose-reduction of vitamin K an-
tagonists cannot be recommended in prolonged anticoagu-
lation after venous thromboembolism.

Another concept tested in two studies published in 2012 
is continuation of treatment with 100 mg of aspirin after 
an initial anticoagulation for three to 12 months with vita-
min K antagonists or new anticoagulants [6,  7]. But the 
ASPIRE and WARFASA trials showed only moderate re-
duction in recurrence of venous thromboembolism. Aspi-
rin was tested as a possible alternative to placebo in the 
WARFASA trial, in which patients with unprovoked venous 
thromboembolism who had completed six to 18 months of 
oral anticoagulation were randomized to either take aspi-
rin 100  mg or placebo for two years. The results showed 
lower recurrence rates in the aspirin group with 6.6 % vs. 
11.2 % per year in the placebo group (hazard ratio 0.58; 
95 % CI, 0.36–0.93; p = 0.02), resulting in an overall recur-
rence risk reduction for thromboembolic events of about 

40 %, while haemorrhagic complications were similar in 
both groups. Those results could not be confi rmed in the 
ASPIRE trial, which was published the same year with 
about twice the participants and an observation time of 
four years. In this study, no signifi cant reduction of recur-
rence rates could be found for patients treated with aspirin 
compared to placebo (recurrence rate of 6.5 % in the pla-
cebo group vs. 4.8 % in the aspirin group per year, hazard 
ratio with aspirin 0.74, CI 0.52 to 1.05; p = 0.09).

Finally, the concept of dose reduction was tested again 
using the factor X antagonist apixaban [8]. The Amplify-
Extension, a randomized double-blind study, published in 
2013, tested 2.5 mg or 5 mg apixaban twice daily for a total 
administration time of 12 months. All patients had com-
pleted six to 12 months of initial anticoagulation before 
study randomization. Both apixaban doses showed a signifi -
cant relative risk reduction of recurring venous thrombo-
embolism with recurrence rates of 3.8 % in the 2.5 mg, 4.2 % 
in the 5 mg, and 11.6 % in the placebo group, as well as haz-
ard ratios of 0.33 for apixaban 2.5 mg vs. placebo (95 % CI 
0.22–0.48) and 0.36 for the apixaban 5 mg vs. placebo com-
parison (95 %  CI 0.25–0.53). Non-major bleeding was 
found in 3.0 % of patients in the 2.5 mg apixaban group, in 
4.2 % of the 5 mg apixaban group, and 2.3 % in the placebo 
group. The results showed a benefi t to extended treatment 
with apixaban for 12 months and the feasibility of a dose re-
duction in the prolonged period of anticoagulation.

The EINSTEIN-CHOICE study compared these two con-
cepts of secondary prevention after venous thromboembo-
lism [9]. Aim of the double-blind phase 3 study was to eval-
uate the recurrence rates as well as the safety endpoint of 
rivaroxaban in doses of 20  mg and 10  mg versus Aspirin 
100 mg in the extended treatment of venous thromboem-
bolism. A total of 3,365 patients with deep vein thrombosis 
or pulmonary embolism were randomized after an initial 
anticoagulation with vitamin K agonists or new oral antico-
agulants for six to 12 months and assigned in a 1:1:1 ratio to 
either receive 20 mg of rivaroxaban, 10 mg of rivaroxaban 
or 100 mg of aspirin for a total of 12 months. The recurrence 
rate for thromboembolism was 1.5 % in the 20 mg and 1.2 % 
in the 10 mg group compared to 4.4 % in the aspirin group. 
Both rivaroxaban groups showed a signifi cant superiority in 
regards to the recurrence rate of thromboembolism with a 
hazard-ratio for the 20 mg rivaroxaban group vs. aspirin of 
0.34 (95 % confi dence interval [CI] 0.20–0.59) and 0.26 in 

 $
{p

ro
to

co
l}

://
ec

on
te

nt
.h

og
re

fe
.c

om
/d

oi
/p

df
/1

0.
10

24
/0

30
1-

15
26

/a
00

07
07

 -
 M

on
da

y,
 J

ul
y 

23
, 2

01
8 

5:
04

:4
3 

A
M

 -
 D

G
A

 D
eu

ts
ch

e 
G

es
el

ls
ch

af
t f

ür
 G

ef
äs

sm
ed

iz
in

 I
P 

A
dd

re
ss

:8
4.

18
9.

7.
34

 



334 Journal club

Vasa (2018), 47 (4), 333–334 © 2018 Hogrefe 

 

the 10  mg group vs. aspirin (CI 0.14–0.47), p < 0.001 for 
both groups. Major bleeding occurred in 0.5 % in the 20 mg 
rivaroxaban group, 0.4 % in the 10 mg rivaroxaban group, 
and 0.3 % in the aspirin group. The authors concluded that 
both dosages of rivaroxaban showed a reduction of the rel-
ative risk for recurrence of thromboembolism of about 
70 % compared to aspirin, while the rates for major and 
non-major bleeding events were similar for all groups. Fur-
thermore, patients with an unprovoked thromboembolism 
showed a higher recurrence rate especially in the aspirin 
group with recurrence rates of 3.6 % after provoked and 
5.6 % after an unprovoked event, while both rivaroxaban 
groups reduced the relative risk by 70 % in both provoked 
and unprovoked deep vein thrombosis.

Exclusion criteria of this study were an indication for 
therapeutic-dosed anticoagulants or for antiplatelet thera-
py as well as a calculated creatinine clearance of < 30 mL/
min. Therefore, the study results cannot be applied to these 
patient groups.

The fi ndings correspond to the recommendations of 
current guidelines, in which especially patients with an un-
provoked deep vein thrombosis of the proximal leg or pul-
monary embolism with a low risk of bleeding should be 
treated with an extended anticoagulation after evaluation 
of the risk-benefi t ratio [1]. A good example to simplify the 
evaluation of extended treatment was made by the Ger-
man alliance against thrombosis, in which risk factors are 
integrated in an ample scheme, divided in diff erent sever-
ity levels and subsequently assigned to recommendations 
for the duration of extended treatment [10].

In conclusion, according to the current literature and 
guidelines, there are diff erent therapeutic concepts for ex-
tended anticoagulation after venous thromboembolism. 
In some patients, decision to terminate anticoagulation is 
clear, e. g. in patients with lower limb thrombosis or throm-
bosis with a serious trigger factor. In other patients, risk of 
recurrence is very high and anticoagulation should be con-
tinued in full dose. In the remaining patients, evaluation of 
extended treatment should be an individual decision, de-
pending on their medical history, bleeding risk, and pa-
tient’s preference. In patients with moderate risk of recur-
rence, rivaroxaban and apixaban can be used in reduced 
doses for extended treatment according to the results of 
the EINSTEIN CHOICE and Amplify Extension study. As-
pirin is not suffi  cient to prevent venous embolism.
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