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Abstract Decisions regarding choice of thrombopro-
phylaxis in patients undergoing major orthopedic surgery
are based on assessment of individual patient risk for
thrombosis versus risk for bleeding. An international sur-
vey sought physician views on definitions and relative
importance of different types of major bleeding. A random
sample of physicians from five countries (100 physicians
per country, mainly surgeons) completed an internet-based
13-question survey on perceptions, concerns, and relevance
of bleeding associated with thromboprophylaxis in major
orthopedic surgery. Over 80% of responders were con-
cerned or very concerned about bleeding with >70% con-
sidering surgical-site bleeding as the most concerning, and
relevant type and site for bleeding. Nearly 80% of
responders considered surgical-site bleeding to increase
patient length of hospital stay, and >70% noted that it
complicates patient rehabilitation. After fatal bleeding,
bleeding leading to re-operation was ranked as the most
concerning type of major bleed. Less than half of
responders reported closely reading the major-bleeding
definitions in clinical study publications. Most responders
favored anticoagulants that could offer a reduced bleeding
risk and similar venous thromboembolism (VTE) preven-
tion compared to current anticoagulants rather than a
decrease in VTE and similar bleeding risk. There is a
disconnect between the definitions of major bleeding that
surgeons would apply to describe bleeding associated with
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VTE thromboprophylaxis, and those used in clinical stud-
ies reporting the safety profiles of newer anticoagulant
agents. Misperceptions about the benefit-to-harm profiles
of thromboprophylactic therapies may incorrectly inform
treatment choices in patients at high risk for post-operative
VTE.
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Introduction

There are multiple prophylactic agents available for the
prevention of venous thromboembolism (VTE) after major
orthopedic surgery [1]. Current international, evidence-
based guidelines, such as those issued by the American
College of Chest Physicians, specifically recommend the
use of unfractionated heparin, low-molecular-weight hep-
arin (LMWH), and fondaparinux for the prevention of VTE
after major orthopedic surgery [1]. Newer agents, such as
rivaroxaban [2-5], dabigatran [6-8], and apixaban [9],
which have an oral route of administration, are being
developed for use as thromboprophylaxis in major ortho-
pedic surgery patients.

Each of the available thromboprophylactic agents has
advantages and disadvantages, and evaluation of the benefit
versus risk profile of any chosen drug therapy is crucial
[10]. The decision to provide thromboprophylaxis and the
choice of agent selected, is often based on an assessment of
an individual patient’s risk for thrombosis versus their risk
for bleeding complications. Monitoring and quantification
of bleeding associated with a given therapy is particularly
important as this will have an impact on the: treatment and
regimen the patient will receive; likelihood of the patient
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requiring pre- or post-operative transfusion; and pre-oper-
ative strategy developed between the surgeon and anes-
thesiologist (such as use of erythropoietin, and any plans
for self-transfusion or blood salvage in the peri-operative
and post-operative periods).

In randomized clinical trials, new anticoagulant and
antithrombotic agents are typically assessed in terms of
their efficacy relative to established LMWH prophylaxis—
although safety endpoint definitions applied in such studies
can vary [11]. Bleeding definitions used in clinical trial
programs for the development of new agents can differ
substantially, and in particular with regard to whether major
bleeding does or does not include surgical-site bleeding
[11,12].

We report the findings of an international survey of
orthopedic surgeons designed to determine the surgeon
views on the relative importance of factors (e.g. type of
bleeding, site of bleeding, bleeding rates, and efficacy and
adverse event profiles of thromboprophylactic agents)
affecting their choice of prophylaxis for major orthopedic
surgery patients. The survey also sought information on the
key concerns of practicing orthopedic surgeons regarding
thromboprophylaxis and their relevance to endpoints used
in clinical trials.

Methods
Survey participants

The study was an international, online survey of practicing
orthopedic surgeons from Germany, Spain, France, and the
UK and USA. In France, anesthesiologists were also invi-
ted to participate in the survey because both anesthesiolo-
gists and orthopedic surgeons prescribe and administer
VTE prophylaxis to hospitalized patients. Recruitment of
physician participants was achieved by email invitations to
a random sample per country. In some cases, reminder
emails were used to aid recruitment. To avoid potential
sampling bias, the subject of the survey was not included in
the invitation email title.

Once a physician had responded to the invitation to
participate, they received a unique code to access the online
survey questions. Potential participants were then asked to
complete a screening questionnaire to establish their eligi-
bility for taking part in the survey. In order to be eligible,
physicians had to declare no relationship or affiliation with
advertising, pharmaceutical company, market research, or
biotechnology companies; they had to have between 5 and
29 years of professional experience and had to be involved
in the initiation of VTE prophylaxis, and to perform (or
provide the anesthesia for) more than five major orthopedic
surgical procedures (total hip replacement [THR] or total

knee arthroplasty [TKA]) in a typical working month. For
their views to be included in the survey evaluation, physi-
cians were required to meet these inclusion criteria and to
complete the online survey before the database was closed.
To avoid any potential bias resulting from the exclusion of
any completed surveys received, the number of survey
participants was stopped when 100 surveys were received.
All responders to the email invitation received an incentive
to complete the survey.

Survey design

The survey design had been previously tested in all partici-
pating countries. The final survey comprised 13 questions
(some with sub-questions) that took participants approxi-
mately 20 min to complete. The focus of the survey questions
was on perceptions, concerns, and relevance of bleeding
associated with thromboprophylaxis in major orthopedic
surgery. The 13 questions incorporated in the survey are listed
in Table 1. All survey questions were translated into the
respective languages of the included countries.

The survey included open-ended questions requiring
spontaneous answers, together with closed-ended questions
regarding bleeding risk where possible answers were to be
based on a 4-point Likert scale and could range from:

1 = “very concerned/highly relevant”, 2 = “concerned/
relevant”, 3 = “slightly concerned/relevant”, and 4 =
“not concerned/relevant at all”; or 1 = “very likely”

through to 4 = “don’t know”.

To assess the physician-perceived relevance of the
bleeding endpoints for inclusion in the definition for major
bleeding, the survey responders were asked to rank the five
bleeding criteria (fatal bleeding; bleeding leading to re-
operation; bleeding involving a critical organ; bleeding
requiring a certain number of transfusions of red blood
cells; bleeding leading to a certain drop in hemoglobin
levels) from 1 to 5, where 1 was most important and 5 least
important. All answers ranked position “1” were inter-
preted as being highly relevant for inclusion.

Statistical analyses

Final survey results for each participating country were
compared with the overall average figures using Student’s
t-test. The threshold for significance was set at P = 0.05.
Statistical analyses were performed using SPSS Statistics
software version 17.0 (Paris, France).

Results

In total, 5303 physicians from across Germany, Spain,
France, and the USA and UK were invited to participate in
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Table 1 Key questions

. . Survey questions
included in the survey v

Ql While operating (THR or TKA), how concerned are you about bleeding?
Q2 What types of bleeding concern you the most in your patients undergoing
THR or TKA?
Q3 Which are the bleeding sites that concern you most?
Q4 What is your level of concern about surgical-site bleeding?
Q5 Rank the following endpoints in importance: increase in major bleeding; increase

in surgical-site bleeding; increase in overt bleeding; increase in clinically
relevant non-major bleeding; increase in minor bleeding.

Q6 Please indicate the relevance of the following items in a definition of major bleeding
that includes hematoma: fatal bleeding; bleeding leading to re-operation; bleeding
affecting a critical organ; bleeding requiring a certain level of RBC transfusions;
bleeding leading to a certain degree drop in Hb.

Q7 Would an increase in surgical-site bleeding (including hematoma) be at least as
important as an increase in extra-surgical-site bleeding?

Q8 What is the relevance of the following items for defining surgical-site bleeding:
level of transfusion needed; drop in Hb.

Q9 Do you usually read detailed definitions of bleeding types in journal articles?

Q10 Do you think journal articles provide bleeding definitions in a sufficiently clear
way to readers?

Ql1 How likely is it that experiencing an increase in surgical-site bleeding will impact on:
patient length of stay (increasing duration); post-operative physiotherapy
(delays/difficulties).

Q12 Indicate how likely the following outcomes are to affect your choice of anticoagulant:

bleeding leading to increased in-patient stay; bleeding leading to delay/difficulties
in physiotherapy.

Q13 If you had to choose between these two agents, which would you use for

THR total hip replacement, TKA
total knee arthroplasty, RBC red
blood cells, Hb hemoglobin

VTE prophylaxis: drug A (reduced bleeding rate compared with current
anticoagulants and same level of VTE prevention) or drug B (better VTE
prevention compared with current anticoagulants with the same bleeding rate).

the survey and of these 789 responded to the invitation.
Responder rates varied from 12% to 19% across the five
participating countries. The number of survey participants
was stopped when 100 surveys were received; therefore,
completed surveys were obtained from 100 physicians
from each country. In France, this number comprised 50
surveys completed by orthopedic surgeons and 50 surveys
completed by anesthesiologists.

Demographic and professional/work-setting details of
the physicians who completed this survey are shown in
Table 2.

Table 2 Survey participants

Levels of concern regarding bleeding

Over 80% of responders, across all participating countries,
reported being “concerned” or “very concerned” about
bleeding while performing THR or TKA operations. The
country-specific responses ranged from 83% in Germany,
to 96 and 98% in France and in Spain, respectively (Fig. 1).
The proportion of responders who reported being “very
concerned” about bleeding events while operating varied
substantially between participating countries, ranging from
12% in Germany to 57% in Spain (Fig. 1).

Germany Spain France UK USA
Orthopedic Orthopedic Orthopedic Anesthesiologists Orthopedic Orthopedic
Invited to participate (n) 885 1210 598 790 990 830
Total responders () 167 150 70 108 150 144
Total completed surveys 100 100 50 50 100 100
Survey participant characteristics
Male (%) 90 90 98 80 98 98
Primarily worked in hospital (%) 80 80 88 98 100 20
Primarily worked in office (%) 20 20 12 2 0 80
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Q1. While operaling (THR or TKA), how concemed are you about bleeding?

Concerned M Very concemed
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Fig. 1 Levels of concern/relevance about bleeding while physicians
are performing total hip replacement (THR) or total knee arthroplasty
(TKA) surgery

Comparative importance of different bleeding events
according to type and site

Physicians were asked what types of bleeding concerned
them the most in patients undergoing major orthopedic
surgery. Types of bleeding of concern included the broad
categories of surgical-site, post-operative, and extra-surgi-
cal-site bleeding, as well as the degree (or extent of
bleeding) and other forms of bleeding. Surgical-site
bleeding was the bleeding event of most concern for half of
all responders in the USA, and up to 71% of responders in
France and the UK. Only 2-11% of responders across all
countries considered extra-surgical-site bleeding as the
bleeding event that concerned them the most. When a
related question was asked about the bleeding site that
causes most concern in patients undergoing major ortho-
pedic surgery, up to 96% of responders reported that
bleeding at the site of surgery was of most concern
(Table 3).

Physician concern over surgical-site bleeding was also
noted in response to a question asking about the relative
importance of an increase in surgical-site bleeding,
including hematoma, relative to an increase in extra-

QF. Would an increase in surgical-sife bleeding(inciuding hematoma)be af least
asimporiant as an increase in exira-surgical-sile bleeding?
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Fig. 2 Importance of surgical-site bleeding versus extra-surgical-site
bleeding to physicians

surgical-site bleeding. The proportion of responders who
considered increased surgical-site bleeding to be at least as
important as extra-surgical-site bleeding varied from 60%
in Germany to 88% in the UK (Fig. 2).

Impact of increased surgical-site bleeding

The perceived practical impact of surgical-site bleeding, in
terms of its potential to increase the duration of post-
operative hospital stay or to cause delays or difficulties in
physiotherapy, is shown in Fig. 3. Up to 79% of responders
considered an increase in surgical-site bleeding as very
likely to be associated with a longer hospital stay. Up to
71% felt surgical-site bleeding could delay or complicate
post-operative rehabilitation. Responses in Germany were
slightly different from those in other countries. In Germany
there appears to be a perception that surgical-site bleeding
is less likely to have a negative impact on length of stay or
physiotherapy.

Bleeding events considered appropriate for inclusion
in a definition of major bleeding

Physicians were questioned on the relevance of different
items that are often included within the definition of

Table 3 The sites of bleeding that cause the most concern or are the most relevant for physicians undertaking major orthopedic surgery

Bleeding sites (%) Spain USA France UK Germany Overall

(n = 100) (n = 100) (n = 100) (n = 100) (n = 100) (N = 500)
Surgical-site bleeding 60* 96" 90 90 84 84
Post-operative bleeding 147 2 4 2 6 6
Extra-surgical-site bleeding 12 1* 9 5 1* 9
Degree of bleeding 7t 1 0 6 1 3
“Other” bleeding events 15% 7 3% 6 11 8

* Level of concern in a specific country is significantly lower (P < 0.05) compared with level observed in overall countries average

 Level of concern in a specific country is significantly higher (P < 0.05) compared with level observed in overall countries average
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Q1 1. How likely is it that experiencing an increase in surgical-site bieeding wiil impact on:
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Fig. 3 Perceived impact of surgical-site bleeding on hospital stay and physiotherapy

“major bleeding” in clinical study reports and publications
about anticoagulant VTE thromboprophylaxis. The major
bleeding events that physicians were asked to rank inclu-
ded fatal bleeding, bleeding leading to re-operation,
bleeding affecting a critical organ, bleeding requiring
transfusion of red blood cells, and bleeding leading to a
drop in hemoglobin levels. Fatal bleeding was ranked of
highest relevance followed by bleeding leading to
re-operation and bleeding affecting a critical organ.
Responders appeared to be more concerned by bleeding
that requires re-operation than major bleeds resulting in
hemoglobin drops or those that require management by red
blood cell transfusions.

Across the participating countries, the hemoglobin-drop
threshold for defining major bleeding, as considered rele-
vant by the responding physicians, varied from 4.06 g/dl in
the UK to 6.57 g/dl in Spain. The thresholds for relevance
in other countries were 6.16 g/dl in France, 5.06 g/dl in
Germany, and 4.29 g/dl in the USA. The relevant threshold
number of units of red blood cell transfusions that were

Q. Do you usually read detailed definitions
of bleeding types in journal aricles?

49%

Percentage of “yes”
o888 ¥888833838

liii

Germany
(n=100)

Spain

{n=100) n-100} in -1.001 n-100]

considered to define a major bleeding event varied between
countries, from 2.36 units in the USA to 3.23 units in the
UK. The thresholds for relevance in other countries were
3.06 units in France, 3.00 units in Germany, and 2.56 units
in Spain.

In response to a question regarding how closely ortho-
pedic surgeons and anesthesiologists read the detailed
definitions for major bleeding included in publications
reporting the results of clinical trials, fewer than half of all
responders said they would usually read these parts of the
article (Fig. 4). Less than 35% of responders consider
bleeding definitions to be provided clearly within clinical
study publications.

Efficacy and safety data in determining
thromboprophylaxis choice

When given a choice between a thromboprophylactic agent
offering reduced bleeding and similar VTE prevention to
current anticoagulants, or an agent with better VTE

Q10. Do you think journal arlicles provide bieeding definifions
in a sufficienily clear way fo readers?

100 +
90 4
=
% 804
& 704
6 604
&
8 50
s
£ 24% 2%
@
o 204
10 4
04 v
Spain Germa'l\r UK
n-100;|| (n=100) n-].OO} {n=100) (=100}

Fig. 4 Descriptions of bleeding definitions within clinical trial publications
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Fig. 5 The comparative role for
improved venous
thromboembolism (VTE)
prevention and bleeding rates
when determining choice of

anticoagulant
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Q13 If you had o choose between these 2 agents, which would you use for VTE prophylaxis:

Drug A: Reduced bleeding rate compared with current anticoagulants and same level of VTE prevention
DrugB: Better VTE prevention compared with current anticoagulants with the same bleedingrate

®DrugA DrugB

prevention and similar rates of bleeding to current antico-
agulants, over 50% of responders would favor the use of a
drug associated with reduced bleeding rates (Fig. 5).

Discussion

The findings of our survey of practicing orthopedic sur-
geons highlight that a large proportion of surgeons in
Europe and the USA continue to have concerns about
surgical-site bleeding associated with the use of VTE
thromboprophylaxis. Levels of concern about surgical-site
bleeding far outweigh concerns about extra-surgical-site
bleeds. Survey responders considered increases in surgical-
site bleeding to likely adversely affect patient outcomes—
potentially leading to longer in-patient stays and more
protracted and difficult post-operative physiotherapy. The
survey identified that bleeding requiring re-operation was a
concern for this group of physicians, the majority of whom
were orthopedic surgeons.

Physician surveys offer unique insights into “real life”
practices, and the concerns and opinions held by surgeons
involved in everyday patient management. Our survey
highlights that there appears to be a disconnect between the
endpoints that are reported in clinical studies of different
agents for VTE prophylaxis, and “real life” concerns
regarding the types of major bleeding and definitions of
major bleeding held by practicing orthopedic surgeons.

The development of several new anticoagulant agents in
the setting of VTE prevention in major orthopedic surgery
patients, has increased the available therapeutic choices in
this patient group. Although the efficacy of new agents has
typically been compared with LMWH prophylaxis and
evaluated using recognized VTE endpoints, there has been
criticism that clinical trial programs of new agents have
applied different definitions of bleeding risk, making

80 100

comparisons of safety profiles between different agents
difficult [11]. Specifically, in the rivaroxaban Phase III trial
program, surgical-site bleeding that was associated with a
decrease in hemoglobin level of >2 g/dL or leading to
transfusion of >2 units of whole blood or packed cells was
not included within the definition of major bleeding [2-5].
The inclusion of bleeding requiring re-operation within the
definition of major bleeding in the rivaroxaban Phase III
trials is in line with the results of this survey showing
physicians’ concern regarding this type of bleeding.
However, the omission of surgical-site bleeding in the
rivaroxaban Phase III trial program results in under-
reporting of major bleeding rates, even if such papers
separately detail the rates of surgical-site bleeding [11].
Indeed, the need for consistency in the reporting of safety
outcomes in clinical trials has been the focus of recent
discussion in the literature, both regarding VTE prevention
and anticoagulants, and more broadly with regards to safety
data reporting from randomized controlled trials [11, 13,
14]. In an attempt to standardize the definition of major
bleeding used in clinical studies, the Scientific and Stan-
dardization Committee of the International Society on
Thrombosis and Haemostasis has recently recommended a
definition of major bleeding to be used in surgical clinical
studies [15]. Surgical-site bleeding that requires re-opera-
tion and surgical-site bleeding that is unexpected, pro-
longed, and/or sufficiently large to cause hemodynamic
instability (as assessed by the surgeon) are included within
the suggested major-bleeding definition, emphasizing the
importance of these types of bleeding in the surgical
population.

The findings of the present survey seem to further
emphasize the relevance of including surgical-site bleeding
within the major-bleeding definition for patients undergo-
ing orthopedic surgery. Responders all rated surgical-site
bleeding as the type of bleeding and the site of major
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bleeding of concern, with relevance to patient recovery and
outcome. The survey also highlights that when working
physicians review the available literature on anticoagu-
lants, they often do not pay full attention to the definitions
applied to reported rates of major bleeding. The exclusion
of surgical-site bleeding from the definition of major
bleeding and, in more general terms, the inadequate or
inconsistent reporting of harm in clinical trials, may impact
the interpretation of safety results and alter the reader’s
perception of the benefit-to-harm profile of specific thera-
pies. This, in turn, affects the ability to effectively review
the available evidence and make consistently informed
decisions regarding therapy choice for any given patient
[13, 14].

Clearly, the level of concern shown by orthopedic sur-
geons about bleeding complications may reflect the situa-
tions in which they find themselves responsible for dealing
with, in terms of either a bleeding event or adverse event.
The survey showed that this group of physician-respond-
ers—who were mainly surgeons—had concerns over
bleeding that required re-operation. It would be interesting
to have the views of other physicians involved in patient
care, such as anesthesiologists and those involved in post-
operative patient care, in order to determine if they would
also rank bleeding concerns differently from those of the
surgeons. Viewpoints on what constitutes major bleeding
clearly differ, as even within this sample of physicians
from five different countries, it was seen that threshold for
transfusion varied from country to country. A review of the
findings from the survey in France, where half of all
responders were surgeons and half anesthesiologists (data
not shown), suggests that anesthesiologists are more con-
cerned than surgeons about bleedings indicated by a fall in
hemoglobin levels and patient requirement for transfusion.
This may possibly reflect their own professional responsi-
bilities within the patient-care pathway.

Our data show that in all countries, except in Germany,
an increase of surgical-site bleeding and the occurrence of
surgical-site bleeding are expected to prolong patients’
hospital stay and to complicate post-operative rehabilita-
tion. This view is supported by evidence from a US hos-
pital database study that shows that major bleeding after
orthopedic surgery has clinical and economic conse-
quences [16]. In addition, this US hospital database study
found that major bleeding, defined as fatal bleeding, non-
fatal bleeding at critical site, re-operation due to bleeding,
and overt bleeding with bleeding index >2, increased the
length of hospital stay by a mean of 1.8 days and increased
hospital charges by over US $7500 [16].

When comparing the country differences in concern
regarding bleeding and its impact on patient outcome, it is
important to bear in mind the influences on perception that
relate to different medical systems. This survey included

@ Springer

viewpoints from European countries where healthcare is
predominantly state-funded, and viewpoints from the USA
where there is a higher rate of privately funded healthcare.
Cultural differences are also likely to affect the concerns
expressed by physicians from different countries. The
survey largely focused on surgeons’ views on bleeding
risk, assuming a certain belief that VTE prevention using
thromboprophylactic therapies is an accepted part of the
management of patients undergoing major orthopedic sur-
gery. The growing medico-legal requirement of employing
effective VTE prevention in at-risk patients is recognized
in the medical literature [17], but there is less current lit-
erature regarding the legal pressure and cases concerning
bleeding risks associated with VTE thromboprophylaxis.
The medical literature provides some insights into patient
perspectives and viewpoints regarding anticoagulant ther-
apy, and suggests that patients’ views on therapy are
affected by inherent negative perceptions and attitudes,
more than their risk for bleeding [18, 19]. However, much
of the available literature on patient views relates to
chronic anticoagulant therapy or use of vitamin K antag-
onists. A recently devised patient perception questionnaire
on anticoagulant therapy has been developed in patients at
VTE risk and may be used by physicians to get insights
into the benefit-to-harm profile of therapies that concern
and interest patients [20].

A number of potential limitations may affect the results
of this survey. Responder rates to the survey were low
(12-19% across countries); however, these rates were
within the margins recorded for studies describing the
results of surveys (responder rates usually between 10%
and 20%). Although the survey questions were translated
into the respective languages of the countries included,
orthopedic surgeons may have incorrectly interpreted the
survey questions. In addition, although we tried to have a
global overview of physicians’ perceptions by including
physicians from four main European countries and the
USA, any extrapolation to other countries than the ones
presented here are limited. Country-by-country compari-
sons of this survey may be also limited by the inclusion of
both anesthesiologists and orthopedic surgeons in France
versus only orthopedic surgeons in the other countries.

In conclusion, our international survey highlights that
physicians have concerns regarding surgical-site bleeding
associated with VTE thromboprophylaxis in those patients
undergoing major orthopedic surgery. In particular, there
are concerns that an increase in surgical-site bleeding may
lead to re-operation and impact the patient rate of recovery.
There is a disconnect between the definitions of major
bleeding that surgeons would apply to describe bleeding
associated with VTE thromboprophylaxis, and the defini-
tions customarily used in the literature and in recent clin-
ical trials assessing the safety of anticoagulant agents.
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Misperceptions regarding the benefit-to-harm profiles of
thromboprophylactic therapies mean that patients may be
mistreated, when physicians seek to choose the most suit-
able thromboprophylactic agent for patients at risk for post-
operative VTE.

Acknowledgements The authors thank the physicians participating
in the survey. This survey and study was sponsored by sanofi-aventis.
Editorial support for this article was provided by sanofi-aventis. Dr
Ginzburg served on a speakers bureau for sanofi-aventis. Dr Dujardin
reports no conflicts of interest related to this study.

References

1. Geerts WH, Bergqvist D, Pineo GF, Heit JA, Samama CM,
Lassen MR, Colwell CW, American College of Chest Physicians
(2008) Prevention of venous thromboembolism: American Col-
lege of Chest Physicians Evidence-based Clinical Practice
Guidelines (8th edn). Chest 133(Suppl. 6):381S—453S

2. Eriksson BI, Borris LC, Friedman RJ, Haas S, Huisman MV,
Kakkar AK, Bandel TJ, Beckmann H, Muehlhofer E, Misselwitz
F, Geerts W, RECORD1 Study Group (2008) Rivaroxaban versus
enoxaparin for thromboprophylaxis after hip arthroplasty. N Engl
J Med 358:2765-2775

3. Kakkar AK, Brenner B, Dahl OE, Eriksson BI, Mouret P, Muntz
J, Soglian AG, Pap AF, Misselwitz F, Haas S, RECORD2
Investigators (2008) Extended duration rivaroxaban versus short-
term enoxaparin for the prevention of venous thromboembolism
after total hip arthroplasty: a double-blind, randomised controlled
trial. Lancet 372:31-39

4. Lassen MR, Ageno W, Borris LC, Lieberman JR, Rosencher N,
Bandel TJ, Misselwitz F, Turpie AG, RECORD3 Investigators
(2008) Rivaroxaban versus enoxaparin for thromboprophylaxis
after total knee arthroplasty. N Engl J Med 358:2776-2786

5. Turpie AG, Lassen MR, Davidson BL, Bauer KA, Gent M,
Kwong LM, Cushner FD, Lotke PA, Berkowitz SD, Bandel TJ,
Benson A, Misselwitz F, Fisher WD, RECORD4 Investigators
(2009) Rivaroxaban versus enoxaparin for thromboprophylaxis
after total knee arthroplasty (RECORD4): a randomised trial.
Lancet 373:1673-1680

6. Eriksson BI, Dahl OE, Rosencher N, Kurth AA, van Dijk CN,
Frostick SP, Kilebo P, Christiansen AV, Hantel S, Hettiarachchi
R, Schnee J, RE-MODEL Biiller HR Study Group (2007) Oral
dabigatran etexilate vs. subcutaneous enoxaparin for the pre-
vention of venous thromboembolism after total knee replace-
ment: the RE-MODEL randomized trial. J Thromb Haemost
5:2178-2185

7. Eriksson BI, Dahl OE, Rosencher N, Kurth AA, van Dijk CN,
Frostick SP, Prins MH, Hettiarachchi R, Hantel S, Schnee J,
Biiller HR RE-NOVATE Study Group (2007) Dabigatran

10.

11.

12.

13.

14.

15.

16.

17.

19.

20.

etexilate versus enoxaparin for prevention of venous thrombo-
embolism after total hip replacement: a randomised, double-
blind, non-inferiority trial. Lancet 370:949-956

. RE-MOBILIZE Writing Committee, Ginsberg JS, Davidson BL,

Comp PC, Francis CW, Friedman RJ, Huo MH, Lieberman JR,
Muntz JE, Raskob GE, Clements ML, Hantel S, Schnee JM,
Caprini JA (2009) Oral thrombin inhibitor dabigatran etexilate vs
North American enoxaparin regimen for prevention of venous
thromboembolism after knee arthroplasty surgery. J Arthroplasty
24:1-9

. Lassen MR, Raskob GE, Gallus A, Pineo G, Chen D, Portman RJ

(2009) Apixaban or enoxaparin for thromboprophylaxis after
knee replacement. N Engl J Med 361:594-604

Eichler HG, Abadie E, Raine JM, Salmonson T (2009) Safe drugs
and the cost of good intentions. N Engl J] Med 360:1378-1380
Hull RD, Yusen RD, Bergqvist D (2009) State-of-the-art review:
assessing the safety profiles of new anticoagulants for major
orthopedic surgery thromboprophylaxis. Clin Appl Thromb He-
most 15:377-388

Schulman S, Beyth RJ, Kearon C, Levine MN, American College
of Chest Physicians (2008) Hemorrhagic complications of anti-
coagulant and thrombolytic treatment: American College of
Chest Physicians Evidence-Based Clinical Practice Guidelines
(8th edn). Chest 133(6 Suppl):257S5-298S

Pitrou I, Boutron I, Ahmad N, Ravaud P (2009) Reporting of
safety results in published reports of randomized controlled trials.
Arch Intern Med 169:1756-1761

Toannidis JP (2009) Adverse events in randomized trials:
neglected, restricted, distorted, and silenced. Arch Intern Med
169:1737-1739

Schulman S, Angeras U, Bergqvist D, Eriksson B, Lassen MR,
Fisher W, Subcommittee on Control of Anticoagulation of the
Scientific and Standardization Committee of the International
Society on Thrombosis and Haemostasis (2010) Definition of
major bleeding in clinical investigations of antihemostatic
medicinal products in surgical patients. J Thromb Haemost 8:
202-204

Montserrat Vera-Llonch M, Hagiwara M, Oster G (2006) Clinical
and economic consequences of bleeding following major ortho-
pedic surgery. Thromb Res 117:569-577

Holzheimer RG (2004) Prophylaxis of thrombosis with low-
molecular-weight heparin (LMWH). Eur ] Med Res 9:150-170

. Casais P, Meschengieser SS, Sanchez-Luceros A, Lazzari MA

(2005) Patients’ perceptions regarding oral anticoagulation ther-
apy and its effect on quality of life. Curr Med Res Opin 21:
1085-1090

Cullen G, Kelly E, Murray FE (2006) Patients’ knowledge of
adverse reactions to current medications. Br J Clin Pharmacol
62:232-236

Prins MH, Guillemin I, Gilet H, Gabriel S, Essers B, Raskob G,
Kahn SR (2009) Scoring and psychometric validation of the
Perception of Anticoagulant Treatment Questionnaire (PACT-Q).
Health Qual Life Outcomes 7:30

@ Springer



	Physicians’ perceptions of the definition of major bleeding in major orthopedic surgery: results of an international survey
	Abstract
	Introduction
	Methods
	Survey participants
	Survey design
	Statistical analyses

	Results
	Levels of concern regarding bleeding
	Comparative importance of different bleeding events according to type and site
	Impact of increased surgical-site bleeding
	Bleeding events considered appropriate for inclusion in a definition of major bleeding
	Efficacy and safety data in determining thromboprophylaxis choice

	Discussion
	Acknowledgements
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


