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Safety and effectiveness of oral rivaroxaban versus standard
anticoagulation for the treatment of symptomatic
deep-vein thrombosis (XALIA): an international,
prospective, non-interventional study

Walter Ageno, Lorenzo G Mantovani, Sylvia Haas, Reinhold Kreutz, Danja Monje, Jonas Schneider, Martin van Eickels, Martin Gebel,
Elizabeth Zell, Alexander G G Turpie

Summary

Background The efficacy and safety of the anticoagulant rivaroxaban for the treatment and secondary prevention of
deep-vein thrombosis and pulmonary embolism has been shown in phase 3 trials. However, data about rivaroxaban
use in routine clinical practice are needed.

Methods XA inhibition with rivaroxaban for Long-term and Initial Anticoagulation in venous thromboembolism
(XALIA) was a multicentre, international, prospective, non-interventional study of patients with deep-vein
thrombosis, done in hospitals and community care centres in 21 countries. The study investigated the safety and
effectiveness of rivaroxaban compared with standard anticoagulation therapy (initial treatment with unfractionated
heparin, low-molecular-weight heparin, or fondaparinux, usually overlapping with and followed by a vitamin K
antagonist) for at least 3 months. Eligible patients were adults (aged =18 years) with an objectively confirmed
diagnosis of deep-vein thrombosis, and an indication to receive anticoagulation treatment for at least 3 months.
Following approval of rivaroxaban for the pulmonary embolism indication, patients with deep-vein thrombosis and
concomitant pulmonary embolism were also eligible; however, those with isolated pulmonary embolism were not
included. Type, dose, and duration of therapy for each patient were at the physician’s discretion. The primary
effectiveness and safety outcomes were major bleeding, recurrent venous thromboembolism, and all-cause mortality.
Propensity score-adjusted analyses were done to account for potential imbalances between groups. This study is
registered with ClinicalTrials.gov, number NCT01619007.

Findings Between June 26, 2012, and March 31, 2014, 5142 patients were enrolled. The safety population (all patients
who received at least one dose of the anticoagulant of interest) comprised 2619 patients in the rivaroxaban group and
2149 in the standard anticoagulant therapy group. Patients in the rivaroxaban group were younger and fewer had
active cancer or concomitant pulmonary embolism than those in the standard anticoagulation group. In the
propensity score-adjusted population, the frequency of major bleeding was 0-8% (19/2505) in the rivaroxaban group
and 2-1% (43/2010) in the standard anticoagulation group, with a propensity score-adjusted hazard ratio (HR) of
0-77 (95% CI 0-40-1-50); p=0-44. The frequency of recurrent venous thromboembolism was 1-4% (36/2505) in the
rivaroxaban group and 2-3% (47/2010) in the standard anticoagulation group (propensity score-adjusted HR 0-91
[95% CI 0-54-1-54], p=0-72). The all-cause mortality frequency was 0-4% (11/2505) in the rivaroxaban group and
3-4% (69/2010) in the standard anticoagulation group (propensity score-adjusted HR 0-51 [95% CI 0-24-1-07],
p=0-074). The incidence of treatment-emergent adverse events in the safety population was similar between the two
groups (944 [36-0%)] of 2619 in the rivaroxaban group vs 805 [37-5%)] of 2149 in the standard anticoagulation group).

Interpretation In routine clinical practice, rivaroxaban-treated patients had a lower risk profile at baseline than those
treated with standard anticoagulation. Propensity score-adjusted results confirm that rivaroxaban is a safe and
effective alternative to standard anticoagulation therapy in a broad range of patients. Rates of major bleeding and
recurrent venous thromboembolism were low in rivaroxaban-treated patients and consistent with phase 3 findings.

Funding Bayer HealthCare Pharmaceuticals and Janssen Research & Development, LLC.

Introduction

Venous thromboembolism (comprising of deep-vein
thrombosis, or pulmonary embolism, or both) is the
third most common cardiovascular disorder,' with an
incidence of one to two cases per 1000 people in the
general population, and increasing risk with age.
Until recently, standard treatment for most cases of
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venous thromboembolism included parenteral agents
(eg, low-molecular-weight heparin) and vitamin K
antagonists, with a target international normalised
ratio of 2-0-3-0.* The direct oral anticoagulants
apixaban, dabigatran, edoxaban, and rivaroxaban have
been shown to be effective in phase 3 randomised trials
for acute and long-term treatment of venous
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Research in context

Evidence before this study

We did not do a formal literature search before we started the
XALIA study because at study initiation, EINSTEIN DVT was
the only study of a direct oral anticoagulant without
parenteral pre-treatment to be published and so there were no
published contemporary references. The phase 3 EINSTEIN
DVT trial showed similar rates of recurrent venous
thromboembolism and major bleeding with rivaroxaban
treatment compared with standard anticoagulation (low-
molecular-weight heparin, overlapping with and followed by a
dose-adjusted vitamin K antagonist) for the treatment of
acute deep-vein thrombosis. Additionally, in EINSTEIN EXT,
extended treatment with rivaroxaban was superior to placebo
for the prevention of venous thromboembolism, with an
acceptable risk of bleeding. Subsequent to these studies,
rivaroxaban (15 mg twice daily for 21 days, followed by 20 mg
once daily) became the first direct oral anticoagulant to be
approved by the European Medicines Agency for the
treatment of acute deep-vein thrombosis and secondary
prevention of venous thromboembolism in December, 2011.
In June, 2012, the EINSTEIN PE trial showed that rivaroxaban
was non-inferior to standard of care, with a significant
reduction in major bleeding events; this finding formed the
basis of the regulatory approval for the treatment of acute
pulmonary embolism in December, 2012. The XALIA study was
initiated on June 26, 2012, and on Aug 15, 2013, following the
approval by the European Medicines Agency of rivaroxaban for
the treatment of pulmonary embolism, the study protocol

thromboembolism.* The phase 3 EINSTEIN DVT
study® showed that rivaroxaban was as effective as low-
molecular-weight heparin and vitamin K antagonists,
with similar frequency of bleeding, for treatment of
deep-vein thrombosis and secondary prevention of
recurrent venous thromboembolism. In 2011,
rivaroxaban was the first direct oral anticoagulant to be
approved by the European Medicines Agency (EMA) for
the treatment of acute symptomatic deep-vein
thrombosis and secondary prevention of recurrent
venous thromboembolism.

Phase 3 studies have selective inclusion criteria, and
the reproducibility of their findings needs to be
assessed in broader patient populations that are seen in
routine clinical practice. Additionally, regulators might
require studies in routine clinical practice to be done to
meet post-authorisation requirements. The XA inhib-
ition with rivaroxaban for Long-term and Initial
Anticoagulation in venous thromboembolism (XALIA)
study was done to assess the safety and effectiveness of
rivaroxaban for the treatment of symptomatic deep-vein
thrombosis in patients typically seen and managed in
routine practice, and to meet a regulatory request
during the assessment procedure for marketing
authorisation from the EMA.

was amended to allow patients with deep-vein thrombosis
and concomitant pulmonary embolism into the study,
although patients with isolated pulmonary embolism were
still ineligible.

Added value of this study

XALIA is the first prospective, non-interventional study of the
safety and effectiveness of a direct oral anticoagulant for the
treatment of deep-vein thrombosis, which also included
patients with concomitant pulmonary embolism. Propensity
score-adjusted analyses showed the rates of major bleeding
and recurrent venous thromboembolism to be similar to
those recorded with standard anticoagulation therapy (a
parenteral agent overlapping with, and followed by, a
vitamin K antagonist). Additionally, rivaroxaban was
associated with shorter hospital stays than occurred in
patients receiving standard anticoagulation therapy.

Implications of all the available evidence

This study is the first international, prospective,
non-interventional study of a direct oral anticoagulant, and it
shows that the findings from the phase 3 studies of
rivaroxaban can be translated to patients with deep-vein
thrombosis treated in routine practice. With fixed-dosing
regimens and no routine coagulation monitoring,
rivaroxaban as a single-drug therapy has the potential to
simplify the management of patients with venous
thromboembolism, which could offer advantages over the
conventional dual-drug anticoagulant therapy.

Methods

Study design and participants

XALIA was a multicentre, international, prospective, non-
interventional study of patients with objectively confirmed
deep-vein thrombosis treated with rivaroxaban or with
standard anticoagulation therapy (initial treatment with
unfractionated heparin, low-molecular-weight heparin, or
fondaparinux, usually overlapping with and followed by a
vitamin K antagonist). The protocol was developed in
collaboration with, and approved by, the EMA" and by each
centre’s institutional review board. An external steering
committee supported defining the study designs, clinical
protocols, study oversight, and data verification and
analyses. All reported outcome events were adjudicated by
a masked central committee (appendix p 1).

Patients were eligible for inclusion if they were at least
18 years old, with an objectively confirmed diagnosis of
deep-vein thrombosis, and an indication to receive
anticoagulation treatment for at least 3 months.
Following approval of rivaroxaban for the pulmonary
embolism indication, the protocol was amended on
Aug 15, 2013, to also allow enrolment of patients
presenting with deep-vein thrombosis and concomitant
pulmonary embolism; however, patients with isolated
pulmonary embolism were not eligible. Investigators
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had to assess all eligible patients for potential inclusion;
figure 1 shows reasons for exclusion.

Written informed consent was obtained from all
enrolled patients after initial screening.

Procedures

The type, dose, and duration of anticoagulant drug therapy
given to each patient were at the attending physician’s
discretion. Patients who received rivaroxaban immediately,
or who initially received heparin or fondaparinux for only
a maximum of 48 h before enrolment, were eligible to be
included in the rivaroxaban cohort. This approach
maintained consistency with the EINSTEIN DVT phase 3
trial.” Patients for whom rivaroxaban was planned, but
who initially received heparin or fondaparinux for at least
2-14 days with or without a vitamin K antagonist for
1-14 days before switching to rivaroxaban were designated
as “early switchers” and were excluded from the primary
safety analysis but were included in post-hoc sensitivity
analyses. Patients who switched treatment at least 14 days
after treatment initiation were included in the treatment
group for the original treatment and were not reassigned.
Any changes to venous thromboembolism treatment,
including switching or cessation of treatment, and use of
any other drugs regarded as medically relevant by the
investigator, were documented.

The observation period ended 12 months from the date
of the final patient enrolment; therefore, each patient was
followed up for at least 12 months. All patient data were
collected at the initial visit and during routine follow-up
visits or via postal mail, telephone, or email at month 1,
every 3 months, and at the final visit, usually 30 days after
treatment cessation. Information about demographic
data, clinical characteristics, relevant concomitant
medications, and resource use were obtained from
medical records or in patient interviews through the use
of standardised questionnaires.” A checklist was used to
record bleeding, recurrent venous thromboembolism
symptoms, and adverse events; patients were instructed
to report to the study centre immediately if any of these
events or their symptoms occurred. Any event reported
by the patient was entered on a specific telephone
interview form (which was available online); this form
was passed on to the study physician who then assessed
the recorded information, which was added to the case
report form once it had been confirmed whether an
adverse event did or did not take place. The physician was
required to obtain all supporting evidence to confirm that
the adverse event had occurred. As part of the study
protocol, patients were also encouraged to go to a hospital
if they experienced any symptoms or events related to the
study outcomes.

Outcomes

The primary outcomes were the incidences of treatment-
emergent adverse events—namely major bleeding and
symptomatic recurrent venous thromboembolism—and
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all-cause mortality. An adverse event was classified as
treatment emergent if it started on or after the day of the
first dose of study medication and within 2 days after the
last dose. Major bleeding was defined as: overt bleeding
associated with a fall in haemoglobin of 20 g/L or more;
a transfusion of two or more units of packed red blood
cells or whole blood; critical site bleeding (intracranial,
intraspinal, intraocular, pericardial, intra-articular,
intramuscular with compartment syndrome, and
retroperitoneal); or fatal bleeding. Recurrent venous
thromboembolism was defined as the new onset of
symptoms confirmed by diagnostic testing. Death was
classified as being venous thromboembolism-related,
bleeding-related, or from other causes. Secondary
outcomes included: major adverse cardiovascular events
(cardiovascular death, stroke, myocardial infarction,
unstable angina, acute coronary syndromes); other
symptomatic thromboembolic events (Budd-Chiari
syndrome, retinal-vein thrombosis, sinus-vein throm-
bosis, portal-vein thrombosis, catheter-associated
thrombosis, upper-limb thrombosis [if initial deep-vein
thrombosis was not an upper-limb thrombosis]); health-
care resource use (admissions to hospital and length of

6839 patients were assessed for eligibility

1697 excluded

5missing

368 did not meet inclusion criteria
340declined to participate

P 399 unable to participate for medical reasons
152 excluded for administrative reasons

433 other reasons

v

| 5142 patients enrolled |

—>| 6 did not take study medication

v

v

4768 included in safety analysis

368 were early switchers*
325 from heparin or fondaparinux
43 from vitamin K antagonist

A 4

v

2619 received rivaroxaban |

2149 received standard anticoagulation therapy

v

v

2505 included in the propensity score-adjusted

analysis analysis

114 excluded from analysis
108 high propensity score
4 low propensity score
2 HIVinfected

2010 included in the propensity score-adjusted

139 excluded from analysis
132 low propensity score
7 HIV infected

Figure 1: Trial profile

*Early switchers were defined as patients for whom rivaroxaban was planned, but who initially received
heparin or fondaparinux for at least 2-14 days, a vitamin K antagonist for 1-14 days, or both before switching to
rivaroxaban. 116 patients in the rivaroxaban group and 128 in the standard anticoagulation group were lost to

follow-up (see appendix p 8).

elq




Articles

stay); patient-reported treatment satisfaction and treat-
ment adherence; and other adverse events.

Statistical analysis

This was a post-authorisation safety study and therefore
no formal power calculation was done. A sample size of at
least 4800 patients assumed that 17% of patients would be
non-evaluable because of non-overlapping propensity
scores or withdrawal of informed consent. Following
initial (post-eligibility) screening, no further investigation
of the reason(s) for exclusion was done for patients
designated as “other/missing”. We also did not do any

Rivaroxaban Standard p value Early switchers
(n=2619) anticoagulation (n=368)
therapy* (n=2149)
Age, years 59:0 (45-0-71-0) 66-0 (47-0-73-0)  <0-0001 61.0 (47:5-73-0)
Age group, years <0-0001
<60 1366 (52%) 824 (38%) 172 (47%)
260 1253 (48%) 1325 (62%) 196 (53%)
Sex 0-074
Men 1428 (55%) 1116 (52%) 211 (57%)
Women 1191 (45%) 1033 (48%) 157 (43%)
Bodyweight 0-0092
<50kg 22 (1%) 34 (2%) 2(1%)
>50t0 <70 kg 525 (20%) 505 (23%) 75 (20%)
270 kgto <90 kg 881 (34%) 713 (33%) 131 (36%)
=90 kg 636 (24%) 500 (23%) 93 (25%)
Missing 555 (21%) 397 (19%) 67 (18%)
First available CrCl <0-0001
<30 mL/min 13 (1%) 61 (3%) = 4(1%)
>30 to <50 mL/min 88 (3%) 157 (7%) - 20 (5%)
50 to <80 mL/min 419 (16%) 398 (19%) = 71 (19%)
>80 mL/min 1125 (43%) 797 (37%) 169 (46%)
Missing 974 (37%) 736 (34%) 104 (28%)
Index diagnosis <0-0001
Deep-vein thrombosis only 2399 (92%) 1894 (88%) 291 (79%)
Deep-vein thrombosis with 220 (8%) 255 (12%) 77 21%)
pulmonary embolism
Type of deep-vein 0-0033
thrombosist
Provoked 896 (34%) 823 (38%) 126 (34%)
Unprovoked 1692 (65%) 1300 (61%) 232 (63%)
Missing 31 (1%) 26 (1%) 10 (3%)
Previous venous 630 (24%) 481 (22%) 79 (22%)
thromboembolism
Active cancer at baseline 146 (6%) 411 (19%) <0-0001 30 (8%)
Known thrombophilic 157 (6%) 112 (5%) 024 25 (7%)
condition
Previous major bleeding 37 (1%) 64 (3%) 0-0002 17 (5%)
episode
Data are median (IQR) or n (%). CrCl=creatinine clearance. *Standard anticoagulation consisted of initial treatment with
unfractionated heparin, low-molecular-weight heparin, or fondaparinux, which could overlap with and be followed by an
oral vitamin K antagonist. fCancer was not considered when defining deep-vein thrombosis as provoked or unprovoked.
p values are for comparisons between the two treatment groups for each major category. p values for categorical variables
were calculated using * tests; p values for continuous variables were calculated using F tests.
Table 1: Baseline characteristics
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hypothesis testing regarding superiority or non-inferiority.
The safety analysis included a descriptive analysis of the
primary and secondary outcomes in patients who received
at least one dose of the anticoagulant treatment of interest
(the safety population). An intention-to-treat analysis was
not planned in this study because patients did not undergo
randomisation and there was no prespecified duration of
treatment. To compare the treatment groups with respect
to the primary and secondary variables, hazard ratios
(HRs) from Cox regression and corresponding 95% Cls
were calculated.

Models for major bleeding and recurrent venous
thromboembolism used active cancer at baseline as a
covariate; the model for all-cause mortality was stratified
for this variable. Because of low numbers of events,
models for major adverse cardiovascular events and
other thromboembolic events did not adjust for active
cancer. Analyses were done in the safety population and
stratified by the eight homogeneous subclasses in the
population of patients contributing to the propensity
score-adjusted analyses. Propensity scores and
subclasses were developed by an independent
statistician who had no knowledge of outcome events,
and allocation bias was addressed through adjustment
of the potential effect of unbalanced covariates.** The
propensity score derivation and stratified analysis
methods are available in appendix p 3. Cumulative
event rates were calculated for major bleeding and
recurrent venous thromboembolism based on Fine and
Gray’s sub-distribution hazard model considering death
as a competing risk, whereas Kaplan-Meier cumulative
event rates are presented for all-cause mortality.”
Subgroup analyses were done for rates of major
bleeding and recurrent venous thromboembolism for
age, bodyweight, presence or absence of active cancer at
baseline, and renal function (first available creatinine
clearance measurement) for both treatment groups.
Post-hoc sensitivity analyses were done to assess the
effect of the “early switcher” patients on the results
(appendix p 4). Time in therapeutic range in the patients
who received vitamin K antagonist treatment was
ascertained by using the method described by Rosendaal
and colleagues.® Source data were verified at roughly
10% of study centres in countries where this was legally
possible (all countries except for Switzerland).

SAS version 9.4 was used for all statistical analyses.
This study is registered with ClinicalTrials.gov,
number NCT01619007.

Role of the funding source

Bayer HealthCare Pharmaceuticals and Janssen Research
and Development, the funders of the XALIA study,
gathered, maintained, and extracted data. The authors
were responsible for data interpretation and writing the
report. The steering committee (appendix p 1) wrote the
report and vouches for the accuracy and completeness of
the reported data and analyses and the conformity of the
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study to the protocol. All authors had access to all the raw
data. The corresponding author had final responsibility
for the decision to submit for publication.

Results

Between June 26, 2012, and March 31, 2014, 5142 patients
were enrolled from hosptials and community care
centres in 21 countries (Austria, Belgium, Canada, Czech
Republic, Denmark, France, Germany, Greece, Hungary,
Israel, Italy, Moldova, the Netherlands, Norway, Portugal,
Slovenia, Spain, Sweden, Switzerland, Ukraine, and the
UK). Six patients did not take any study medication and
were excluded from the analysis. A total of 368 patients
were defined as “early switchers”. This subgroup was
excluded from the primary analysis; subsequent
sensitivity analyses showed that these patients did not
affect the results (data not shown). The primary analysis
included 4768 patients (the safety population): 2619 in
the rivaroxaban group and 2149 in the standard
anticoagulation therapy group (figure 1). No other direct
oral anticoagulants were used by patients in this study.
As part of due diligence requirements for the study, the
study physicians were contacted for information
regarding the status of patients lost to follow-up (116 in
the rivaroxaban group and 128 in the standard
anticoagulation group, of whom 77 and 81, respectively,
were still alive when contacted after database lock;
appendix p 8). These patients were followed up after
database lock (July 1, 2015), and the data are anecdotal to
some extent because this was not a prespecified
requirement for the investigators.

The patients who received rivaroxaban were younger
and fewer had underlying cancer or concomitant
pulmonary embolism than those who received standard
anticoagulation therapy (table 1). Cohorts were similar
across strata after propensity score adjustment
(appendix p 5).

Most patients in the rivaroxaban group received
rivaroxaban alone (1886 [72%] of 2619); 733 (28%) of the
2619 patients in this group were treated with parenteral
anticoagulation for up to 2 days before the first dose of
rivaroxaban. 2515 (96%) patients received rivaroxaban
in accordance with the product label (see appendix p 9
for information about initial daily dose). The initial
dose of 15 mg twice daily was administered to 2454
(94%) of 2619 patients, and 1909 (73%) of all rivaroxaban-
treated patients switched to 20 mg once daily after
21 days. Of the 2149 patients treated with standard
anticoagulation, 515 (24%) received heparin or
fondaparinux only and 1634 (76%) received heparin or
fondaparinux plus a vitamin K antagonist (appendix
p 10). 142 (7%) patients switched from standard
anticoagulation to rivaroxaban after 14 days. Reasons
for treatment switching in both treatment groups are
provided in appendix p 11. In patients treated with a
vitamin K antagonist, the mean time in therapeutic
range was 56-2% (SD 38-2). The overall median
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treatment duration was 184 days (IQR 95-359): 181 days
(94-310) with rivaroxaban and 190 (97-368) with
standard anticoagulation. The median duration of
follow-up was 239 days (IQR 154-388) in the rivaroxaban
group, and 284 days (181-408) in the standard
anticoagulation group.

In the safety population, major bleeding occurred less
frequently in the rivaroxaban group than in the standard
anticoagulation group (table 2). No fatal bleeding events

Rivaroxaban Standard Hazard ratio
(n=2619) anticoagulation (95% CI)
therapy* (n=2149)
Safety
Major bleeding episode (adjudicated)
Any 19 (07%) 48 (2:3%) 0-41(0-24-0-70)
Fatal 0 2 (0-1%)
Gastrointestinal 3(01%) 18 (0-8%)
Central nervous system (intracranial, subdural, 6 (02%) 5(0-2%)
subarachnoid, or cerebral)
Any investigator-reported bleeding 298 (11-4%) 218 (10-1%)
(unadjudicated)
Adverse events
Any event emerging during treatment 944 (36-0%) 805 (37-5%)
Any serious event emerging during treatment 278 (10-6%) 388 (18:1%)
Any event resulting in discontinuation of study 157 (6-0%) 120 (5:6%)
drug
Any event leading to hospital admission or 235 (9-0%) 318 (14-8%)
prolonging length of hospital stay
Effectiveness
Recurrent venous thromboembolism 37 (1-4%) 55 (2:6%) 0-67 (0-44-1.03)
Type of recurrent venous thromboembolism
Fatal pulmonary embolism 1(<0-1%) 1(<0-1%)
Death in which pulmonary embolism could 4(02%) 4(02%)
not be ruled out
Non-fatal pulmonary embolism 17 (0-6%) 17 (0-8%)
Recurrent deep-vein thrombosis plus 1(<0-1%) 4(0-2%)
pulmonary embolism
Recurrent deep-vein thrombosis 13 (0-5%) 30 (1-4%)
Other 1(<0-1%) 0
Other
Major adverse cardiovascular events 9(0-3%) 13 (0-6%) 0-64 (0-27-1-49)
Other thromboembolic events 4(02%) 5(0-2%) NC
All-cause mortality 12 (0-5%) 88 (4-1%) 0-26 (0-14-0-49)
Cause of death
Venous thromboembolism-related death
Pulmonary embolism 1(<0-1%) 1(<0-1%)
Pulmonary embolism not ruled out 3(01%) 3(0:1%)
Bleeding related 0 0
Cancer related 6 (0-2%) 61(2-8%)
Cardiovascular disease 1(<0-1%) 10 (0-5%)
Other 1(<0-1%) 13 (0-6%)
Data are n (%) or hazard ratio (95% Cl). NC=not calculated (because of low number of events).*Standard
anticoagulation therapy consisted of initial treatment with unfractionated heparin, low-molecular-weight heparin, or
fondaparinux, which could overlap with and be followed by an oral vitamin K antagonist.
Table 2: Treatment-emergent clinical outcomes (safety population)
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Figure 2: Cumulative
incidences of the primary
safety and effectiveness
endpoints in the safety
population

(A) Major bleeding.

(B) Recurrent VTE.

(C) All-cause mortality.
HR=hazard ratio. VTE=venous
thromboembolism.
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occurred in the rivaroxaban group, whereas two events
occurred in the standard anticoagulation group.
Recurrent venous thromboembolism and all-cause
mortality occurred less frequently in the rivaroxaban
group than in the standard anticoagulation group
(table 2). Figure 2 shows the time courses of major
bleeding, recurrent venous thromboembolism, and all-
cause mortality for both treatment groups (patients at
risk and events at each timepoint are shown in appendix
p 6). The incidence of recurrent venous thrombo-
embolism post-treatment (ie, patients who experienced
an event in the period more than 2 days after stopping
treatment) was 37 (1-9%) of 1980 patients in the
rivaroxaban group and 24 (1-8%) of 1370 in the standard
anticoagulation group. This analysis was done excluding
patients with whom final contact was at the same time
as treatment cessation.

Annual event rates for major bleeding, recurrent venous
thromboembolism, and all-cause mortality —with
rivaroxaban were 1-2%, 2-4%, and 0-8% per year,
respectively; these rates were 3-4%, 3-9%, and 6-2%
per year, respectively, in the standard anticoagulation
group (appendix p 7). The most common cause of death in
each treatment group was cancer (table 2). The incidence
of venous thromboembolism-related death was 0-2% in
both treatment groups (table 2). The incidence of
treatment-emergent adverse events in addition to those
comprising the primary outcome during the study was
similar between the two groups (table 2).

Data about the standard anticoagulation regimens
(appendix p 10), reasons for switching anticoagulant
therapy (appendix p 11), and safety outcomes in patients
treated with standard anticoagulation (table 2) are all
reported. Specific within-group comparisons in the
standard anticoagulation group and data for patients
whose anticoagulation dosing changed during the study
were outside the remit of the study and are therefore not
reported.

Propensity score-adjusted analyses were done for
2505 patients who received rivaroxaban and 2010 who
received standard anticoagulation (figure 1). 114 patients
in the rivaroxaban group and 139 in the standard
anticoagulation group were excluded from this analysis
based on the propensity score modelling to prevent
violation of the positivity assumption.” The patients who
were excluded were those with propensity scores that
were too high or low, or who had HIV. Patient cohorts
were similar across strata after propensity score
adjustment (appendix p 5). Incidence proportions for
the primary outcomes of major bleeding, recurrent
venous thromboembolism, and all-cause mortality were
not statistically significant between groups (table 3).

Patient subgroup data showed no significant
differences in rates of major bleeding or recurrent
venous thromboembolism between treatments for age,
bodyweight, active cancer at baseline, or renal function
(figure 3).
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In terms of secondary outcomes, rates of major adverse
cardiovascular events and other thromboembolic events
were similar across the two treatment groups (table 2,
table 3). In the overall safety population, 727 (28%) of

Rivaroxaban Standard Hazard ratio p value
(n=2505) anticoagulation (95% Cl)
therapy* (n=2010)
Major bleeding (adjudicated) 19 (0-8%) 43 (2:1%) 0-77 (0-40-1.50) 0-44
Recurrent venous thromboembolism 36 (1-4%) 47 (2:3%) 0-91(0-54-1:54) 072
All-cause mortality 11(04%) 69 (3-4%) 0-51(0-24-1:07)  0-074
Major adverse cardiovascular events 9 (0-4%) 12 (0-6%) 139 (0-53-3-64) 0-50
Other thromboembolic events 4(02%) 5(0:3%) NC NC
Data are n (%) or hazard ratio (95% Cl). NC=not calculated (because of low number of events). *Standard
anticoagulation consisted of initial treatment with unfractionated heparin, low-molecular-weight heparin, or
fondaparinux, which could overlap with and be followed by an oral vitamin K antagonist. Percentages are the observed
incidence in the proportion of patients contributing to the analysis in the propensity-scored population.
Table 3: Treatment-emergent clinical outcome results with propensity score adjustment
A
Rivaroxaban Standard anticoagulation HR (95% Cl)
n/N % n/N %
Age (years)
<60 8/1286 0-6 11/785 14 —Q—' 095 (0-30-3:03)
=60 11/1219 09 32/1225 26 —— 0-69 (0-31-1-55)
Weight (kg)*
<70 7/522 13 14/495 28 — 1:36 (0-49-376)
>70to <90 3/843 04 14/663 21 —_— i 0-15 (0-03-0-65)
=90 6/599 1.0 12/482 25 — 0-91(0:31-2:68)
Active cancer at baseline H
Yes 2/144 14 13/338 38 e 0-80 (0-16-4-03)
No 17/2361 07 30/1672 1.8 —— 0-79 (0-38-1-62)
First available CrCl (mL/min)*
<50 3/98 31 9/194 46 —‘-0—: 1:46 (0-32-6-58)
>50to <80 3/410 07 10/366 2.7 —_— 0-77 (0-16-3-65)
>80 12/1047 11 16/757 21 R c 0-86 (0-34-217)
All patients  19/2505 0-8 43/2010 21 + 0-77 (0-40-1-50)
T T t 1
0-01 01 1.0 10
+“— —>
Favours rivaroxaban  Favours standard anticoagulation
B
Rivaroxaban Standard anticoagulation HR (95% Cl)
n/N % n/N %
Age (years)
<60 17/1286 13 16/785 20 —— 107 (0-47-2-45)
260 19/1219 16 31/1225 25 —— 0-80 (0-40-1-60)
Weight (kg)* :
<70 8/522 15 13/495 26 —_— 074 (0-23-2:41)
>70t0<90  8/843 0.9  18/663 27 ——— 0-50 (0-18-135)
=90 11/599 18 12/482 25 —— 0-91 (0-35-2-35)
Active cancer at baseline '
Yes 5/144 35 14/338 41 —_— 1:34(0:38-4-73)
No 31/2361 13 33/1672 20 —’-f— 0-84 (0-47-1-50)
First available CrCl (mL/min)* :
<5071 1/98 10 3/194 15 H
250t0<80  6/410 15 11/366  3-0 —_—— 0-56 (0-17-1-82)
>80 20/1047 1.9 21/757 28 —— 0-90 (0-43-1-88)
All patients  36/2505 1-4 47/2010 23 + 0-91(0-54-1-54)
T t 1
01 1.0 10
+“— —>
Favours rivaroxaban  Favours standard anticoagulation

Figure 3: Relative safety and effectiveness of rivaroxaban and standard anticoagulation for selected patient

subgroups in the propensity score-adjusted population

(A) Major bleeding. (B) Recurrent venous thromboembolism.*Some demographic parameters have data missing.
tHR could not be calculated because of small number of events. HR=hazard ratio. CrCl=creatinine clearance.
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2619 patients treated with rivaroxaban and 1011 (47%) of
2149 treated with standard anticoagulation were admitted
to hospital for venous thromboembolism; in the
propensity score-adjusted population, 717 (29%) of
2505 patients in the rivaroxaban group and 923 (46%) of
2010 in the standard anticoagulation group were admitted
to hospital. Propensity score-adjusted least-squares mean
duration of hospital stay was 5-0 days (SE 0-07) for
rivaroxaban and 7-7 days (SE 0-04) for standard
anticoagulation, with a geometric means ratio of 0-66
(95% CI 0-61-0-72, p<0-001 [appendix p 2]). The
incidences of other adverse events (in addition to those
that were recorded as part of the primary outcomes) were
low and did not differ between the two groups (table 4).

Rivaroxaban Standard
(n=2619) anticoagulation
therapy (n=2149)
Blood and lymphatic system 34 (1%) 31 (1%)
disorders
Cardiac disorders 34 (1%) 36 (2%)
Congenital, familial, and genetic 10 (<1%) 7 (<1%)
disorders
Ear and labyrinth disorders 12 (<1%) 5(<1%)
Endocrine disorders 3 (<1%) 4 (<1%)
Eye disorders 23 (1%) 14 (1%)
Gastrointestinal disorders 169 (7%) 118 (6%)
General disorders and 134 (5%) 130 (6%)
administration site conditions
Hepatobiliary disorders 12 (1%) 13 (1%)
Immune system disorders 4 (<1%) 3 (<1%)
Infections and infestations 105 (4%) 109 (5%)
Injury, poisoning, and procedural 70 (3%) 75 (4%)
complications
Investigations 37 (1%) 39 (2%)
Metabolism and nutrition disorders 15 (1%) 28 (1%)
Musculoskeletal and connective 151 (6%) 105 (5%)
tissue disorders
Neoplasms benign, malignant, and 44 (2%) 76 (4%)
unspecified (including cysts and
polyps)
Nervous system disorders 148 (6%) 55 (3%)
Pregnancy, puerperium, and 0 3 (<1%)
perinatal conditions
Psychiatric disorders 32 (1%) 10 (1%)
Renal and urinary disorders 33 (1%) 46 2%)
Reproductive system and breast 76 3%) 22 (1%)
disorders
Respiratory, thoracic, and 135 (5%) 111 (5%)
mediastinal disorders
Skin and subcutaneous tissue 101 (4%) 59 (3%)
disorders
Surgical and medical procedures 21 (1%) 22 (1%)
Vascular disorders 219 (8%) 240 (11%)
Percentages are the observed incidence in the proportion of patients contributing
to the analysis in the safety population.
Table 4: Adverse events, by primary organ system class

Discussion

To the best of our knowledge, XALIA is the first large-
scale, prospective study of a direct oral anticoagulant,
rivaroxaban, showing low rates of major bleeding and
recurrent venous thromboembolic events in the
treatment of deep-vein thrombosis in routine clinical
practice. The findings are consistent with those from the
phase 3 EINSTEIN DVT trial,’ which confirms that the
results of that study can be translated to patients typically
treated in routine clinical practice.

The crude rate of major bleeding was 19 (0-7%) of
2619 patients receiving rivaroxaban in XALIA compared
with 14 (0-8%) of 1731 receiving rivaroxaban in the
EINSTEIN DVT study; recurrent venous thrombo-
embolism rates were low in both studies (1-4% [37/2619]
in XALIA and 2-1% [36/1731] in EINSTEIN DVT).* No
fatal bleeding events occurred in patients receiving
rivaroxaban in XALIA (vs <0-1% [1/1731] in EINSTEIN
DVT), and the incidence of venous thromboembolism-
related death was also low and similar to that reported in
EINSTEIN DVT (0-2% [4/1731]). After propensity score
adjustment, there were fewer events in the rivaroxaban
group for the primary outcomes than in the standard
anticoagulation group, although this difference was not
statistically significant. Taken together, the findings of the
XALIA study support the applicability of the EINSTEIN
DVT trial results to unselected patient populations.
Clinically relevant non-major bleeding was not a
prespecified safety outcome, as was the case in the
EINSTEIN DVT study (in which the main safety outcome
was major bleeding or clinically relevant non-major
bleeding). In this study, frequency of mortality in the
rivaroxaban group was low (0-5%) and lower than in
patients in the rivaroxaban group in EINSTEIN DVT
(2-2%),° which, although promising, should be considered
carefully because adjustments for all confounding factors
cannot be made and few events occurred.

An external perspective on the XALIA dataset is
important. To that end, we calculated the crude
annualised event rates of major bleeding (1-2%
per year), recurrent venous thromboembolism (2-4%
per year), and all-cause mortality (0-8% per year) with
rivaroxaban. Reassuringly, the findings in XALIA are in
line with those from the published literature in patients
treated in routine clinical practice; differences could be
attributed to variations in patient demographics, data
collection procedures, or both. The Dresden NOAC
Registry® in patients with venous thromboembolism
treated with rivaroxaban reported data from routine
practice and showed higher rates of major bleeding
with rivaroxaban than we recorded in the rivaroxaban
group in XALIA (4-1% per year vs 1-2% per year). The
reasons for this difference are unknown but might be
indicative of the older age and higher proportion of
patients with renal impairment (creatinine clearance
<50 mL/min) in the Dresden NOAC Registry. XALIA
was also a centrally adjudicated international,
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non-interventional study, unlike the Dresden NOAC
Registry, which was based in one region in Germany.
For patients receiving standard anticoagulation, the
incidence rates of major bleeding events are also
consistent with those reported in the long-running
RIETE registry (3-3% per year in XALIA and 2-6%
per year in RIETE),” suggesting that XALIA is
representative of an unselected population of patients
with venous thromboembolism seen in daily practice.

Hospital admission remains a major health-care
cost.”” Admissions to hospital were less frequent with
rivaroxaban than with standard anticoagulation therapy,
and the least-squares mean length of stay was shorter
with rivaroxaban. These data are consistent with those
from the EINSTEIN DVT trial* and a retrospective
claims analysis in the USA,” in which rivaroxaban was
shown to significantly reduce rates of hospital admissions
compared with low-molecular-weight heparin and
warfarin in patients with deep-vein thrombosis.?** Data
about patient-reported treatment satisfaction will be
reported in a subsequent paper.

XALIA also showed that rivaroxaban dosing was mostly
in compliance with the label; an initial dose of 15 mg
twice daily was administered to 2454 (94%) of
2619 patients and 1909 (73%) of all rivaroxaban-treated
patients switched to 20 mg once daily after 21 days.

The 368 patients in the “early switcher” group were
more fragile (they were older and had more renal
impairment) and more likely to be admitted to hospital
with concomitant pulmonary embolism than were those
who started on rivaroxaban immediately. This finding, in
addition to the recorded difference between the
demographics of the two treatment cohorts, provides
further evidence that physicians exercised caution in
their choice of treatment, which was to be expected with
a newly approved drug. Sensitivity analyses showed that
inclusion of the “early switchers” did not affect the study
results. Additionally, despite more low-risk patients
being assigned to rivaroxaban treatment than to standard
anticoagulant therapy, the patient subgroup analysis of
the propensity score-adjusted population showed that
rivaroxaban is as safe and effective as standard
anticoagulation across a range of patient demographics,
including age, bodyweight, presence or absence of active
cancer at baseline, and varying levels of renal function.

The strengths and limitations of non-interventional
studies, and the extent to which these limitations were
addressed in XALIA, are important considerations.
Phase 3 studies have restricted entry requirements and
generally involve very specific, well-balanced patient
populations. Prospective, non-interventional studies
such as XALIA are important for ascertaining if, and
how, findings of phase 3 trials apply to patients beyond
the controlled clinical trial setting. The inclusion of a
comparator group in this study presents a unique
opportunity to identify the practice patterns or clinical
preferences in a contemporary environment. Another
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strength of this trial is the masking of the event
adjudication committee to treatment choice.

Regarding limitations, this study shows, as would be
expected, a selection bias in treatment allocation and a
subsequent imbalance of patients between treatment
groups. A propensity score analysis was prespecified in
the protocol with the aim of addressing the differences
in baseline characteristics between the groups. With
this approach, selection bias was, at least in part,
corrected. As a result, for example, despite more higher-
risk patients at baseline being assigned to standard
anticoagulation therapy, the adjusted data showed
broadly similar outcomes between treatment groups.
However, although the propensity score design could
balance baseline covariates between the treatment
groups, the effect of unmeasured characteristics and
confounders (eg, possible reporting bias) cannot be
assessed. Notably, only a few patients were excluded on
the basis of their propensity score being too high or too
low. All study centres were required to have experience
with rivaroxaban before they could be considered
eligible for inclusion. Because treatment choice was
entirely at the physician’s discretion, factors such as
drug availability, reimbursement, or both were not
regarded as factors affecting either drug choice or
outcomes. Additionally, since this was a non-
interventional study, treatment duration was not
prespecified, except that patients received a minimum
of 3 months of treatment, irrespective of the
anticoagulation regimen wused. Data for early
discontinuation of treatment were not recorded, but we
would expect the effect of this factor on the results to be
consistent across both study groups.

In conclusion, XALIA is, to the best of our knowledge,
the first non-interventional study to show the safety and
effectiveness of a direct oral anticoagulant for the
treatment of venous thromboembolism in clinical
practice. Rivaroxaban, as a single-drug therapy, showed
low rates of major bleeding and recurrent venous
thromboembolism in a broad range of patients. Moreover,
because it was associated with shorter hospital stays
compared with standard anticoagulation therapy,
rivaroxaban could also offer economic benefits and
simplify patient management.
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