
© 2016 Haas et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work you 

hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For permission 
for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

The effects of timing of prophylaxis, type of 
anesthesia, and use of mechanical methods on 
outcome in major orthopedic surgery – subgroup 
analyses from 17,701 patients in the XAMOS study

Sylvia Haas1

Gerlind Holberg2

Reinhold Kreutz3

Michael Rud Lassen4

Lorenzo Mantovani5

Verena Haupt6

Kai Vogtländer7

Alexander GG Turpie8

1Formerly Technical University of 
Munich, 2Bayer HealthCare AG, 
3Institut für Klinische Pharmakologie 
und Toxikologie, Charité-
Universitätsmedizin, Berlin, Germany; 
4Glostrup Hospital, University of 
Copenhagen, Glostrup, Denmark; 
5CESP-Center for Public Health 
Research, University of Milan-Bicocca, 
Monza, Italy; 6Bayer Vital GmbH, 
Leverkusen, 7Bayer Pharma AG, 
Wuppertal, Germany; 8Department of 
Medicine, Hamilton Health Services, 
Hamilton, ON, Canada

Correspondence: Sylvia Haas 
Formerly Technical University of Munich, 
Normannenstrasse 34a, 81925 Munich, 
Germany 
Tel +49 89 917191 
Fax +49 89 917177 
Email sylvia.haas@thromboscientific.com

Purpose: Real-world data on the use of rivaroxaban in the perioperative period in patients 

 undergoing major orthopedic surgery are limited. Subsets of data from the Phase IV, non-

interventional XAMOS study were analyzed to explore the potential influence of timing of 

the first thrombo prophylactic dose, type of anesthesia, and concomitant mechanical prophy-

laxis on  clinical outcomes in patients undergoing major orthopedic surgery in routine clinical 

practice.

Patients and methods: In XAMOS, 8,778 patients received rivaroxaban (10 mg once daily) 

and 8,635 received standard-of-care (SOC) pharmacological prophylaxis (safety population). 

Crude incidences of symptomatic thromboembolic and treatment-emergent bleeding events 

were analyzed according to timing of the first postoperative thromboprophylactic dose, use 

of general or neuraxial anesthesia, and use of mechanical prophylaxis with pharmacological 

thromboprophylaxis.

Results: In the rivaroxaban group, the incidences of symptomatic thromboembolic events were 

0.7%, 1.0%, and 0.7% in patients receiving the first thromboprophylactic dose at #6 hours, 

.6 hours to #10 hours, and .10 hours to #24 hours after surgery, respectively. In the SOC 

group, the incidence of symptomatic thromboembolic events was slightly higher when the 

postoperative dose was given at .10 hours to #24 hours (1.8% vs 1.1% at #6 hours and 

1.3% at .6 hours to #10 hours). The antithrombotic effect of rivaroxaban was maintained in 

comparison to the SOC group. The incidence of major bleeding (RECORD trial definition) was 

low and similar between the two treatment groups and was not influenced by timing of the first 

thromboprophylactic dose. Neuraxial anesthesia was used more than any other form of anesthesia 

for both hip and knee surgery; the effectiveness of rivaroxaban was not influenced by the type of 

anesthesia used. No spinal hematomas were reported in patients receiving neuraxial anesthesia 

in either treatment group. Use of mechanical thromboprophylaxis in addition to rivaroxaban or 

SOC pharmacological prophylaxis did not reduce the risk of thromboembolic events further.

Conclusion: The effectiveness and safety of rivaroxaban in patients undergoing major ortho-

pedic surgery in routine clinical practice were maintained irrespective of timing of the first 

postoperative dose within 24 hours after surgery, the type of anesthesia, and the additional use 

of mechanical thromboprophylaxis.

Keywords: bleeding event, rivaroxaban, thromboprophylaxis, VTE prevention

Introduction
Patients undergoing major orthopedic surgery, such as elective hip and knee replace-

ment surgery, are at high risk of venous thromboembolism (VTE), which can be 
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reduced by pharmacological prophylaxis.1 Rivaroxaban, one 

of the non-vitamin K antagonist direct oral anticoagulants 

(DOACs), was shown to be more effective than enoxaparin 

regimens for the prevention of VTE after elective hip and 

knee replacement surgery, with a similar safety profile, in the 

Phase III RECORD trials.2–6 The effectiveness and safety of 

rivaroxaban in unselected patients in routine clinical practice 

were confirmed in XAMOS, a noninterventional, Phase IV 

study, which demonstrated that rivaroxaban was associated 

with a lower incidence of symptomatic thromboembolic 

events compared with standard-of-care (SOC) pharmaco-

logical thromboprophylaxis in patients undergoing major 

orthopedic surgery of the lower limbs.7

It has been suggested that the timing of the first post-

operative dose of pharmacological thromboprophylaxis and 

the type of anesthesia used (ie, general vs neuraxial) during 

surgery may affect the clinical outcomes in patients under-

going major orthopedic surgery.8,9 In an earlier systematic 

review of 141 studies, neuraxial anesthesia was shown to 

significantly reduce mortality and the occurrence of deep 

vein thrombosis and pulmonary embolism.10 Guidelines also 

recommend the use of mechanical methods to prevent VTE, 

particularly in patients at a high risk of bleeding.1 However, 

the potential benefit of using mechanical thromboprophy-

laxis (such as compression stockings) in combination with 

pharmacological thromboprophylaxis is yet to be confirmed, 

because clear clinical evidence is lacking.1

As with the other DOACs approved for clinical use, 

real-life data on the use of rivaroxaban in the perioperative 

period in patients undergoing major orthopedic surgery 

are limited – such as data regarding the timing of the first 

dose of pharmacological thromboprophylaxis, the use of 

neuraxial anesthesia, and the concomitant use of mechani-

cal prophylaxis in daily practice. The aim of the subanalyses 

of the XAMOS study was to describe these parameters and 

explore their potential influence on clinical outcomes (focus-

ing on symptomatic thromboembolic and bleeding events) in 

patients undergoing major orthopedic surgery of the lower 

limbs in routine clinical practice.

Patients and methods
Study population and clinical outcomes
XAMOS was a Phase IV, international, noninterventional, 

open-label cohort study. Eligible patients were aged 

$18 years, with planned hip or knee replacement surgery 

(or fracture-related orthopedic surgery in countries where 

rivaroxaban is indicated) and in whom a decision on phar-

macological thromboprophylaxis had already been made. 

Exclusion criteria were based on the contraindications in the 

approved local product information (Summary of Product 

Characteristics), and written informed consent was obtained 

from patients in countries where necessary.7 This study is reg-

istered with ClinicalTrials.gov (NCT00831714). The study 

protocol was approved by the European Medicines Agency 

(EMA) and the appropriate independent Ethics Committee or 

an Independent Review Board where required. The study was 

conducted in accordance with Good Epidemiological Practice 

guidance and was supervised by a Steering Committee.

The type, dose, and duration of pharmacological thrombo-

prophylaxis were decided by the treating physician prior to 

patient enrollment. Out of the 17,413 patients included in 

the safety population, 8,778 patients received rivaroxaban 

(10 mg once daily) and 8,635 received SOC (including, 

but not limited to, low-molecular-weight heparins [81.7%], 

fondaparinux, and dabigatran etexilate).7 The types of anes-

thesia used, the timing of the first dose of thromboprophy-

laxis, and the use of mechanical prophylaxis (such as elastic 

stockings and intermittent pneumatic compression [IPC]) 

were also recorded.

Data were collected on adverse events, including symp-

tomatic thromboembolic events and bleeding events, and 

coded according to the standardized Medical Dictionary 

for Regulatory Activities (version 14.0).7 Symptomatic 

thromboembolic events occurring during the entire study 

period were identified and adjudicated in a treatment-blinded 

fashion. Data collected on bleeding events were differentiated 

as major and nonmajor bleeding events. The primary safety 

outcome was major bleeding as defined in the RECORD 

 trials,5 that is, clinically overt bleeding that was fatal, occurred 

in a critical organ, necessitated reoperation, or was outside of 

the surgical site and was associated with a fall in hemoglobin 

of $2 g/dL or required a transfusion of $2 units of blood. 

In addition, major bleeding events were defined according 

to the European Medicines Agency (EMA) guidelines, 

which are similar to the RECORD major bleeding defini-

tion but with the inclusion of bleeding warranting treatment 

 cessation and surgical-site bleeding events associated with 

a fall in hemoglobin of $2 g/dL or leading to a transfusion 

of $2 units of blood or packed cells.11 Treatment-emergent 

events were defined as those occurring on or after the day 

of the first dose and within 48 hours after the last dose of 

thromboprophylactic drug.

Data analyses
Cumulative crude incidences were calculated for the rivaroxa-

ban and SOC groups in the safety population, which included 
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patients who received at least one dose of rivaroxaban or 

SOC. Thromboembolic events were those that occurred 

within 3 months of surgery, whereas bleeding events pre-

sented were treatment-emergent events.

In this analysis, data were analyzed according to the tim-

ing of the first postoperative dose of rivaroxaban and SOC 

thromboprophylaxis (ie, #6 hours, .6 hours to #10 hours, 

and .10 hours to #24 hours after surgery), type of anes-

thesia used (ie, general, neuraxial, peripheral [including 

peripheral blocks or local infiltration], combinations, and 

unknown/others), and whether mechanical prophylaxis (eg, 

compression stockings and IPC) was used concomitantly 

with pharmacological thromboprophylaxis.

The analyses are of an exploratory, descriptive nature, 

with the purpose to identify directional trends based on odds 

ratios (ORs) given with 95% confidence intervals (CIs), in 

context of the overall results.

Results
Outcomes by timing of the first 
postoperative dose of thromboprophylaxis
Information on the timing of the first postoperative dose 

was available for most patients in XAMOS. Almost all 

patients (94%) started antithrombotic therapy (rivaroxaban 

or SOC) within 24 hours after surgery. Of the 8,778 patients 

who received rivaroxaban, 4,985 (56.8%) received their 

first dose .6 hours to #10 hours after surgery. There were 

1,541 (17.6%) and 1,758 (20.0%) patients who initiated 

rivaroxaban #6 hours and .10 hours to #24 hours after 

surgery, respectively. In the SOC group, the first postoperative 

dose was given at #6 hours, .6 hours to #10 hours, and 

.10 hours to #24 hours in 2,189 (25.4%), 3,553 (41.1%), 

and 2,225 (25.8%) patients, respectively. In both treatment 

groups, some patients received their first postoperative dose 

at .24 hours.

The antithrombotic effect of rivaroxaban was well main-

tained in patients who received their first rivaroxaban dose 

up to 24 hours after surgery. The incidences of symptomatic 

thromboembolic events and treatment-emergent major bleed-

ing events in patients who received the first dose of rivaroxa-

ban at #6 hours, .6 hours to #10 hours, and .10 hours to 

#24 hours after surgery were similar to those in the overall 

rivaroxaban patient population (Figure 1A). In the SOC 

group, the incidences of symptomatic thromboembolic events 

were similar between those receiving the first dose of SOC at 

#6 hours and at .6 hours to #10 hours after surgery but were 

slightly higher in those who had their first dose at .10 hours 

to #24 hours. The incidences of treatment-emergent major 

bleeding events were similar when the first dose of SOC was 

initiated at #6 hours or .6 hours to #10 hours but appeared 

to be lower for those receiving the first dose at .10 hours to 

#24 hours after surgery (Figure 1B).

For patients who received their first postoperative dose 

#6 hours after surgery, symptomatic thromboembolic 

events occurred in 0.7% and 1.1% for the rivaroxaban and 

SOC groups, respectively (OR =0.62; 95% CI 0.31–1.27) 

(Figure 2A). In those who initiated rivaroxaban .6 hours to 

#10 hours after surgery, the incidence was 1.0% for rivar-

oxaban and 1.3% for SOC (OR =0.74; 95% CI 0.49–1.11). 

The effectiveness of rivaroxaban was maintained in patients 

who received their first rivaroxaban dose .10 hours to 

#24 hours after surgery (0.7% vs 1.8% for rivaroxaban 

and SOC; OR =0.42; 95% CI 0.22–0.78) (Figure 2A). The 

incidence of treatment-emergent major bleeding (RECORD 

definition) was low and similar between the two treatment 

groups and was not influenced by the timing of the first dose 

of thromboprophylaxis; major bleeding occurred in 0.3%, 

0.5%, and 0.3% of patients in the rivaroxaban group and in 

0.4%, 0.4%, and 0.2% of patients in the SOC group when 

the first dose was given at #6 hours, .6 hours to #10 hours, 

and .10 hours to #24 hours after surgery, respectively 

( Figure 2B). When the EMA definition of major bleeding was 

used, the incidence was higher (compared with the RECORD 

definition) but similar between the two treatment groups 

irrespective of the timing of the first dose, except for those 

who initiated rivaroxaban or SOC .10 hours to #24 hours 

after surgery (1.8% for rivaroxaban and 0.9% for SOC; OR 

=1.98; 95% CI 1.12–3.48; Figure 2B). A higher incidence of 

any treatment-emergent bleeding events was reported for the 

rivaroxaban group compared with the SOC group in patients 

who received their first thromboprophylaxis dose at .6 hours 

to #10 hours (4.4% vs 3.2%; OR =1.39; 95% CI 1.11–1.75) 

and .10 hours to #24 hours (5.7% vs 3.0%; OR =1.97; 95% 

CI 1.44–2.71) after surgery, but not at #6 hours after surgery 

(3.8% vs 3.3%; OR =1.15; 95% CI 0.81–1.64).

Outcomes by types of anesthesia used
In total, 6,373 patients (36.6%) received general anesthesia, 

10,355 (59.5%) received neuraxial anesthesia (spinal or 

epidural), 113 (0.6%) received peripheral anesthesia, and 

523 (3%) received combinations (0.3% were unknown/ 

missing and received other combinations/missing) (Figure 

3). Neuraxial anesthesia was used more than any other form 

of anesthesia for both hip and knee surgery. General anes-

thesia was used more often in hip surgery than knee surgery. 

The types of anesthesia used were similar between the two 
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treatment groups (Figure 3). Outcomes are reported here only 

in patients who received general or neuraxial anesthesia and 

are compared with the overall XAMOS cohort. The overall 

results of the XAMOS study showed a lower incidence of 

symptomatic thromboembolic events with rivaroxaban than 

with SOC, with similar incidences of treatment-emergent 

major bleeding events (safety population).7 In patients who 

received general anesthesia, symptomatic thromboembolic 

events occurred in 1.2% (39/3,240) and 1.7% (53/3,133) for 

the rivaroxaban and the SOC groups, respectively (OR =0.71; 

95% CI 0.47–1.07). In patients receiving neuraxial anesthesia,  

symptomatic thromboembolic events occurred in 0.6% 
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Figure 1 Incidences of symptomatic thromboembolic events and treatment-emergent major bleeding events by timing of first dose of prophylactic therapy.
Notes: (A) Rivaroxaban. (B) Standard of care. *95% confidence interval. Results are presented for the safety population (patients who received at least one dose of 
rivaroxaban or SOC).
Abbreviations: EMA, European Medicines Agency; SOC, standard of care.
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(31/5,187) of patients in the rivaroxaban group and in 

1.1% (55/5,168) of patients in the SOC group (OR =0.56; 

95% CI 0.36–0.87) (Figure 4A). Overall, the incidence 

of symptomatic thromboembolic events appeared to be 

numerically higher after knee surgery (1.4%) than after 

hip surgery (0.9%) but, in general, the type of anesthesia 

used did not seem to influence the effect of rivaroxaban  

(Table 1).

Similar incidences of treatment-emergent major bleed-

ing events were observed between the two treatment groups 

and were not influenced by the type of anesthesia used 

(Figure 4B). In patients who received general anesthesia, the 

incidence of treatment-emergent major bleeding (RECORD 

definition) was 0.4% (13/3,240) in the rivaroxaban group 

and 0.4% (14/3,133) in the SOC group (OR =0.90; 95% CI 

0.42–1.91). In patients who received neuraxial anesthesia, 

treatment-emergent major bleeding (RECORD definition) 

occurred in 0.4% (21/5,187) of patients in the rivaroxaban 

group and 0.3% (15/5,168) of patients in the SOC group 

(OR =1.40; 95% CI 0.72–2.71). When the EMA definition of 

major bleeding was used, the incidences were similar between 

the treatment groups and between patients who received 

general and neuraxial anesthesia: 1.8% for the rivaroxaban 

group versus 1.7% for the SOC group (OR =1.06; 95% 

CI 0.73–1.54) in patients receiving general anesthesia and 

1.6% versus 1.2% (OR =1.36; 95% CI 0.98–1.90) in those 

receiving neuraxial anesthesia (Figure 4B). There were no 

spinal hematomas reported in patients receiving neuraxial 

anesthesia (including the use of indwelling catheter) in either 

treatment group in this study.

Rivaroxaban
% (n/N)
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Figure 2 Incidences of events by timing of first dose of thromboprophylaxis.
Notes: (A) Symptomatic thromboembolic events. (B) Treatment-emergent bleeding events. Results are presented for the safety population (patients who received at least 
one dose of rivaroxaban or SOC).
Abbreviations: CI, confidence interval; EMA, European Medicines Agency; OR, odds ratio; SOC, standard of care.
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Outcomes by use of mechanical 
thromboprophylaxis
The percentage of patients using mechanical methods 

alongside pharmacological thromboprophylaxis was  similar 

between the rivaroxaban and the SOC groups (62% and 

59%, respectively). These methods were primarily compres-

sion stockings (92%) and IPC (12%). Postoperative use of 

mechanical thromboprophylaxis varied between regions, with 

use ranging from 18% in Scandinavia to 70% in Asia.

The use of mechanical thromboprophylaxis did not 

appear to further reduce the risk of thromboembolic events. 

Symptomatic thromboembolic events occurred in 0.8% 

(45/5,430) and 1.4% (71/5,107) in the rivaroxaban and SOC 

groups, respectively, for patients who also used mechanical 

thrombo prophylaxis compared with 1.0% (33/3,348) and 

1.3% (46/3,528) for rivaroxaban and SOC groups, respec-

tively, for nonusers (Figure 5). The overall incidences of 

treatment-emergent adverse events, as well as those for non-

bleeding-related adverse events, including skin disorders, 

were similar between the two treatment groups, irrespective 

of the use of mechanical prophylaxis (data not shown).

Discussion
Published data on the use of DOACs in everyday clinical 

practice are limited, particularly with regard to the potential 

influence of timing of the first dose of thromboprophylaxis 

in the perioperative period, as well as their use under dif-

ferent types of anesthesia and with or without mechanical 

prophylaxis. Data on these parameters were recorded in the 

noninterventional XAMOS study, and the outcomes of these 

subanalyses of XAMOS data are consistent with the overall 

findings of the study, which confirmed the effectiveness 

and safety of rivaroxaban in unselected patients in routine 

 clinical practice.7

Previous studies have suggested that the timing of the first 

dose of thromboprophylaxis may have an impact on clinical 

outcomes, such as bleeding and thromboembolic events.9,12 In 

a meta-analysis of four randomized trials in patients under-

going major orthopedic surgery, the timing of the first dose 

of fondaparinux was associated with the incidence of major 

bleeding events, and patients who initiated fondaparinux 

within 6 hours after surgery had a higher incidence of overt 

bleeding.9 The label for rivaroxaban recommends starting 

rivaroxaban 6–10 hours after surgery when hemostasis 

has been established.13 These subanalyses of the data from 

XAMOS showed that, in routine clinical practice, only 56.8% 

of patients received their first dose of rivaroxaban within 

the recommended time frame of 6–10 hours after surgery.13 

Moreover, patients who initiated rivaroxaban #6 hours after 

surgery did not have a higher incidence of major bleeding 

Safety population
(n=17,413)

General
Patients who received
general anesthesia
only

3,240Rivaroxaban

SOC 3,133

5,187

5,168

52 273

250

26

2361

Including patients
who received
peripheral blocks
or local infiltration
without additional
anesthesia

Including patients
who received a
combination of
general and other
forms of anesthesia

Including patients who 
received spinal 
or epidural anesthesia
– With and without
   indwelling catheter
– With and without
   local anesthesia

Neuraxial Peripheral Combinations Unknown
and other

combinations/
missing

Rivaroxaban (n=8,778)
SOC (n=8,635)

Figure 3 Types of anesthesia used in the XAMOS study.
Abbreviation: SOC, standard of care.

Table 1 Incidence of symptomatic thromboembolic events by type of surgery and anesthesia

Type of anesthesia Hip surgery Knee surgery

Rivaroxaban SOC Total Rivaroxaban SOC Total

All, % (n/N) 0.6 (28/4,688) 1.2 (55/4,637) 0.9 (83/9,325) 1.2 (50/4,052) 1.6 (62/3,950) 1.4 (112/8,002)
General, % (n/N) 0.9 (19/2,026) 1.2 (24/1,940) 1.1 (43/3,966) 1.7 (20/1,194) 2.5 (29/1,164) 2.1 (49/2,358)
Neuraxial, % (n/N) 0.3 (8/2,550) 1.0 (27/2,596) 0.7 (35/5,146) 0.9 (23/2,622) 1.1 (28/2,557) 1.0 (51/5,179)

Note: Results are presented for the safety population (patients who received at least one dose of rivaroxaban or SOC).
Abbreviation: SOC, standard of care.
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events (RECORD definition: 0.3%) compared with those 

who had the first dose .6 hours to #10 hours after surgery 

(0.5%). Similarly, in the SOC group, the incidences of major 

bleeding were similar between patients who received their 

first dose #6 hours after surgery (0.4%) and .6 hours to 

#10 hours after surgery (0.4%). However, owing to the 

small patient numbers in this category and the nature of the 

noninterventional study, a definitive conclusion that earlier 

initiation of pharmacological thromboprophylaxis (ie, within 

6 hours after surgery before hemostasis is established) has no 

Rivaroxaban
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Any symptomatic
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events

All patients 0.9 (78/8,778) 1.4 (117/8,635) 0.65 (0.49–0.87)
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Figure 4 Incidences of events by type of anesthesia.
Notes: (A) Symptomatic thromboembolic events. (B) Bleeding events. Results are presented for the safety population (patients who received at least one dose of 
rivaroxaban or SOC). aTreatment emergent.
Abbreviations: CI, confidence interval; EMA, European Medicines Agency; OR, odds ratio; SOC, standard of care.

Vascular Health and Risk Management 2016:12 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

215

Rivaroxaban for VTE prevention – subanalyses of XAMOS

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


impact on the risk of bleeding cannot be made based on these 

data. Patients receiving rivaroxaban initiated at .10 hours to 

#24 hours after surgery (but not those starting at #6 hours 

or .6 hours to #10 hours after surgery) had a higher inci-

dence of major bleeding when using the EMA definition 

(1.8% vs 0.9%). On the basis of the overall study results of 

XAMOS, it is likely that this was driven by the incidence of 

bleeding leading to treatment cessation; although EMA major 

bleeding occurred more frequently in the rivaroxaban group 

in XAMOS, incidences were the same for both treatment 

groups when bleeding leading to treatment cessation was 

excluded.7 Most patients started rivaroxaban or SOC within 

24 hours after surgery and, importantly, the effectiveness of 

rivaroxaban was not compromised when rivaroxaban was 

initiated .10 hours to #24 hours after surgery: the incidence 

of symptomatic thromboembolic events was 0.7% in the 

rivaroxaban group compared with 1.8% in the SOC group 

(OR =0.42; 95% CI 0.22–0.78). These data suggest that in 

certain patients or clinical circumstances, such as in patients 

who are unable to take oral drugs (eg, due to postoperative 

vomiting) or to comply with local hospital routines, a slight 

delay in initiating rivaroxaban (ie, beyond the recommended 

6–10 hours after surgery but within 24 hours) may not 

compromise the effectiveness of rivaroxaban in preventing 

thromboembolic events in these patients.

There have been suggestions that the type of anesthe-

sia used may potentially influence clinical outcomes.8 For 

example, patients receiving anticoagulants and undergoing 

neuraxial anesthesia may have an increased risk of spinal 

hematoma.14 In the Phase III RECORD trials, epidural cathe-

ter use was permitted, which is in contrast with other  studies 

involving DOACs.15 In this subanalysis of the XAMOS 

study, rivaroxaban showed a favorable benefit–risk profile 

compared with SOC that was consistent irrespective of the 

type of anesthesia used. This extended to patients receiving 

epidural anesthesia with indwelling catheters. Consistent with 

the findings of the RECORD trials,15 no cases of compressive 

spinal hematoma were reported in a population of .17,000 

patients in daily practice. Overall, the incidence of symp-

tomatic thromboembolic events appeared to be higher after 

knee surgery (1.4%) than after hip surgery (0.9%) but, in 

general, the type of anesthesia used did not seem to influence 

the effect of rivaroxaban. A numerically lower incidence of 

symptomatic thromboembolic events was observed in both 

treatment groups in patients who received neuraxial anesthe-

sia compared with patients who received general anesthesia 

(0.6% vs 1.2% in the rivaroxaban group and 1.1% vs 1.7% in 

the SOC group). Although earlier studies have indicated that 

neuraxial anesthesia was associated with a lower incidence 

of VTE,8 a systematic review of randomized controlled trials 

since 1990 concluded that there was insufficient evidence to 

determine whether anesthetic technique influenced mortality, 

cardiovascular morbidity, or the incidence of VTE when using 

thromboprophylaxis.16 Thus, our finding of lower incidence 

of symptomatic thromboembolic events in patients operated 

under neuraxial anesthesia requires further confirmation.

Mechanical thromboprophylaxis (eg, compression 

stockings and IPC) increases venous flow and reduces stasis 

within the veins and is recommended in guidelines for the 

prevention of VTE, primarily for patients at high risk of 

bleeding.1 In routine clinical practice, mechanical methods, 

such as stockings, are commonly prescribed in addition to 

pharmacological thromboprophylaxis. Unlike pharmacologi-

cal thromboprophylaxis, clinical evidence on the benefit of 

using mechanical prophylaxis for the prevention of VTE is 

less clear and is questionable. In the XAMOS study, more 

than half of all patients used mechanical thromboprophylaxis 

in routine clinical practice, but use varied markedly between 
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Figure 5 Incidences of symptomatic thromboembolic events in patients receiving rivaroxaban or SOC with and without the use of mechanical thromboprophylaxis.
Note: Results are presented for the safety population (patients who received at least one dose of rivaroxaban or SOC).
Abbreviation: SOC, standard of care.
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regions. Data from this subanalysis showed that the use 

of mechanical methods (in conjunction with rivaroxaban 

or SOC thromboprophylaxis) had no apparent influence 

on the incidence of symptomatic thromboembolic events  

compared with using rivaroxaban or SOC thromboprophy-

laxis alone. No additional reduction in the incidence of 

symptomatic thromboembolic events was observed with the 

use of mechani cal methods. However, there might be specific 

reasons for the chosen mechanical method, but no further 

information is available in XAMOS. Nevertheless, the effec-

tiveness of rivaroxaban compared with SOC was retained 

irrespective of the use of mechanical thromboprophylaxis. 

Data from this subanalysis are consistent with a recent 

meta-analysis of data from four studies in 1,171 patients 

undergoing trauma and elective orthopedic surgery, in which 

no significant benefit of anti-embolic stockings was shown in 

reducing the risk of VTE when used together with pharma-

cological thrombo prophylaxis compared with pharma-

cological thrombo prophylaxis alone.17 Therefore, data from 

this subanalysis raise further questions regarding the added 

value of mechanical prophylaxis used in combination with 

pharmacological prophylaxis. However, other meta-analyses 

have shown additional benefits of IPC in combination with 

pharmacological thromboprophylaxis compared with IPC or 

pharmacological thromboprophylaxis alone.18,19

It should be noted that these subanalyses are of an 

explora tory, descriptive nature, and the parameters described 

here reflect physicians’ preference and/or local protocols in 

daily practice (eg, the use of neuraxial instead of general 

anesthesia). In addition, XAMOS was a noninterventional, 

open-label study; unlike randomized controlled trials, which 

use strict inclusion and exclusion criteria and may involve 

more comprehensive levels of medical care, noninterven-

tional studies may result in selection bias and over- or 

underreporting of adverse events. For example, it has been 

suggested that there may be an increase in adverse event 

reporting after the introduction of the new drug, owing 

to higher levels of physician vigilance when comparing a 

new drug with established therapies (known as the Weber 

effect).20 This could have influenced the reported frequency of 

adverse events in XAMOS, including minor bleeding events. 

Nevertheless, data from these subanalyses of the XAMOS 

study provide valuable information on thromboprophylaxis 

in unselected patients in daily practice.

Conclusion
The results from these subanalyses confirm the effective-

ness and safety of rivaroxaban in patients undergoing 

major orthopedic surgery in routine clinical practice, 

which were maintained irrespective of the timing of the 

first  postoperative dose within 24 hours after surgery, 

the type of anesthesia used, and the use of mechanical 

thromboprophylaxis.
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