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Summary of Recommendations

The following is a summary of the recommendations of the AAOS’ clinical practice
guideline, Preventing Venous Thromboembolic Disease in Patients Undergoing Elective
Hip and Knee Arthroplasty. This summary does not contain rationales that explain how
and why these recommendations were developed, nor does it contain the evidence
supporting these recommendations. All readers of this summary are strongly urged to
consult the full guideline and evidence report for this information. We are confident that
those who read the full guideline and evidence report will see that the recommendations
were developed using systematic evidence-based processes designed to combat bias,
enhance transparency, and promote reproducibility.

This summary of recommendations is not intended to stand alone. Treatment decisions
should be made in light of all circumstances presented by the patient. Treatments and

procedures applicable to the individual patient rely on mutual communication between
patient, physician, and other healthcare practitioners.

1. We recommend against routine post-operative duplex ultrasonography screening
of patients who undergo elective hip or knee arthroplasty.

(Grade of Recommendation: Strong)

Definition: A Strong recommendation means that the benefits of the recommended approach clearly exceed
the potential harm (or that the potential harm clearly exceeds the benefits in the case of a strong negative
recommendation), and that the quality of the supporting evidence is high.

Implications: Practitioners should follow a Strong recommendation unless a clear and compelling rationale
for an alternative approach is present.

2. Patients undergoing elective hip or knee arthroplasty are already at high risk for
venous thromboembolism. The practitioner might further assess the risk of venous
thromboembolism by determining whether these patients had a previous venous
thromboembolism.

(Grade of Recommendation: Limited)

Definition: A Limited recommendation means that the quality of the supporting evidence is unconvincing, or
that well-conducted studies show little clear advantage to one approach over another.

Implications: Practitioners should exercise clinical judgment when following a recommendation classified as
Limited, and should be alert to emerging evidence that might negate the current findings. Patient preference
should have a substantial influencing role.

Current evidence is not clear about whether factors other than a history of
previous venous thromboembolism increase the risk of venous thromboembolism
in patients undergoing elective hip or knee arthroplasty and, therefore, we cannot
recommend for or against routinely assessing these patients for these factors.

(Grade of Recommendation: Inconclusive)



Definition: An Inconclusive recommendation means that there is a lack of compelling evidence that has
resulted in an unclear balance between benefits and potential harm.

Implications: Practitioners should feel little constraint in following a recommendation labeled as
Inconclusive, exercise clinical judgment, and be alert for emerging evidence that clarifies or helps to
determine the balance between benefits and potential harm. Patient preference should have a substantial
influencing role.

Patients undergoing elective hip or knee arthroplasty are at risk for bleeding and
bleeding-associated complications. In the absence of reliable evidence, it is the
opinion of this work group that patients be assessed for known bleeding disorders
like hemophilia and for the presence of active liver disease which further increase
the risk for bleeding and bleeding-associated complications.

(Grade of Recommendation: Consensus)

Current evidence is not clear about whether factors other than the presence of a
known bleeding disorder or active liver disease increase the chance of bleeding in
these patients and, therefore, we are unable to recommend for or against using
them to assess a patient’s risk of bleeding.

Definition: A Consensus recommendation means that expert opinion supports the guideline recommendation
even though there is no available empirical evidence that meets the inclusion criteria of the guideline’s
systematic review.

Implications: Practitioners should be flexible in deciding whether to follow a recommendation classified as
Consensus, although they may give it preference over alternatives. Patient preference should have a
substantial influencing role.

(Grade of Recommendation: Inconclusive)

Definition: An Inconclusive recommendation means that there is a lack of compelling evidence that has
resulted in an unclear balance between benefits and potential harm.

Implications: Practitioners should feel little constraint in following a recommendation labeled as
Inconclusive, exercise clinical judgment, and be alert for emerging evidence that clarifies or helps to
determine the balance between benefits and potential harm. Patient preference should have a substantial
influencing role.

We suggest that patients discontinue antiplatelet agents (e.qg., aspirin, clopidogrel)
before undergoing elective hip or knee arthroplasty.

(Grade of Recommendation: Moderate)

Definition: A Moderate recommendation means that the benefits exceed the potential harm (or that the
potential harm exceeds the benefits in the case of a negative recommendation), but the quality/applicability of
the supporting evidence is not as strong.

Implications: Practitioners should generally follow a Moderate recommendation but remain alert to new
information and be sensitive to patient preferences.



5. We suggest the use of pharmacologic agents and/or mechanical compressive
devices for the prevention of venous thromboembolism in patients undergoing
elective hip or knee arthroplasty, and who are not at elevated risk beyond that of
the surgery itself for venous thromboembolism or bleeding.

(Grade of Recommendation: Moderate)

Definition: A Moderate recommendation means that the benefits exceed the potential harm (or that the
potential harm exceeds the benefits in the case of a negative recommendation), but the quality/applicability of
the supporting evidence is not as strong.

Implications: Practitioners should generally follow a Moderate recommendation but remain alert to new
information and be sensitive to patient preferences.

Current evidence is unclear about which prophylactic strategy (or strategies) is/are
optimal or suboptimal. Therefore, we are unable to recommend for or against
specific prophylactics in these patients.

(Grade of Recommendation: Inconclusive)

Definition: An Inconclusive recommendation means that there is a lack of compelling evidence that has
resulted in an unclear balance between benefits and potential harm.

Implications: Practitioners should feel little constraint in following a recommendation labeled as
Inconclusive, exercise clinical judgment, and be alert for emerging evidence that clarifies or helps to
determine the balance between benefits and potential harm. Patient preference should have a substantial
influencing role.

In the absence of reliable evidence about how long to employ these prophylactic
strategies, it is the opinion of this work group that patients and physicians discuss
the duration of prophylaxis.

(Grade of Recommendation: Consensus)

Definition: A Consensus recommendation means that expert opinion supports the guideline recommendation
even though there is no available empirical evidence that meets the inclusion criteria of the guideline’s
systematic review.

Implications: Practitioners should be flexible in deciding whether to follow a recommendation classified as
Consensus, although they may give it preference over alternatives. Patient preference should have a
substantial influencing role.



6.

In the absence of reliable evidence, it is the opinion of this work group that
patients undergoing elective hip or knee arthroplasty, and who have also had a
previous venous thromboembolism, receive pharmacologic prophylaxis and
mechanical compressive devices.

(Grade of Recommendation: Consensus)

Definition: A Consensus recommendation means that expert opinion supports the guideline recommendation
even though there is no available empirical evidence that meets the inclusion criteria of the guideline’s
systematic review.

Implications: Practitioners should be flexible in deciding whether to follow a recommendation classified as
Consensus, although they may give it preference over alternatives. Patient preference should have a
substantial influencing role.

In the absence of reliable evidence, it is the opinion of this work group that
patients undergoing elective hip or knee arthroplasty, and who also have a known
bleeding disorder (e.g., hemophilia) and/or active liver disease, use mechanical
compressive devices for preventing venous thromboembolism.

(Grade of Recommendation: Consensus)

Definition: A Consensus recommendation means that expert opinion supports the guideline recommendation
even though there is no available empirical evidence that meets the inclusion criteria of the guideline’s
systematic review.

Implications: Practitioners should be flexible in deciding whether to follow a recommendation classified as
Consensus, although they may give it preference over alternatives. Patient preference should have a
substantial influencing role.

In the absence of reliable evidence, it is the opinion of this work group that
patients undergo early mobilization following elective hip and knee arthroplasty.
Early mobilization is of low cost, minimal risk to the patient, and consistent with
current practice.

(Grade of Recommendation: Consensus)

Definition: A Consensus recommendation means that expert opinion supports the guideline recommendation
even though there is no available empirical evidence that meets the inclusion criteria of the guideline’s
systematic review.

Implications: Practitioners should be flexible in deciding whether to follow a recommendation classified as

Consensus, although they may give it preference over alternatives. Patient preference should have a
substantial influencing role.
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9.

10.

We suggest the use of neuraxial (such as intrathecal, epidural, and spinal)
anesthesia for patients undergoing elective hip or knee arthroplasty to help limit
blood loss, even though evidence suggests that neuraxial anesthesia does not
affect the occurrence of venous thromboembolic disease.

(Grade of Recommendation: Moderate)

Definition: A Moderate recommendation means that the benefits exceed the potential harm (or that the
potential harm exceeds the benefits in the case of a negative recommendation), but the quality/applicability of
the supporting evidence is not as strong.

Implications: Practitioners should generally follow a Moderate recommendation but remain alert to new
information and be sensitive to patient preferences.

Current evidence does not provide clear guidance about whether inferior vena
cava (I\VC) filters prevent pulmonary embolism in patients undergoing elective
hip and knee arthroplasty who also have a contraindication to chemoprophylaxis
and/or known residual venous thromboembolic disease. Therefore, we are unable
to recommend for or against the use of such filters.

(Grade of Recommendation: Inconclusive)

Definition: An Inconclusive recommendation means that there is a lack of compelling evidence that has
resulted in an unclear balance between benefits and potential harm.

Implications: Practitioners should feel little constraint in following a recommendation labeled as
Inconclusive, exercise clinical judgment, and be alert for emerging evidence that clarifies or helps to
determine the balance between benefits and potential harm. Patient preference should have a substantial
influencing role.
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|. INTRODUCTION

OVERVIEW

This clinical practice guideline is based on a systematic review of published studies on
preventing venous thromboembolic disease in patients undergoing elective hip and knee
arthroplasty. In addition to providing practice recommendations, this guideline also highlights
gaps in the literature and areas that require future research.

This guideline is intended to be used by all appropriately trained surgeons and all qualified
physicians managing the prevention of venous thromboembolic (VTE) disease in patients
undergoing elective hip and knee arthroplasty.

GOALS AND RATIONALE

The purpose of this clinical practice guideline is to help improve screening, prevention, and
treatment based on the current best evidence. Current evidence-based medicine (EBM) standards
demand that physicians use the best available evidence in their clinical decision making. To
assist them, this clinical practice guideline consists of a systematic review of the available
literature on the prevention of venous thromboembolic disease. The systematic review detailed
herein was conducted between March 2010 and April 2011 and demonstrates where there is good
evidence, where evidence is lacking, and what topics future research could target to improve the
prevention of venous thromboembolic disease among patients undergoing elective hip and knee
arthroplasty. AAOS staff methodologists and the physician work group systematically reviewed
the available literature and subsequently wrote the following recommendations based on a
rigorous, standardized process.

Musculoskeletal care is provided in many different settings by many different providers. We
created this guideline as an educational tool to guide qualified physicians through a series of
treatment decisions in an effort to improve the quality and efficiency of care. This guideline
should not be construed as including all proper methods of care or excluding methods of care
reasonably directed to obtaining the same results. The ultimate judgment regarding any specific
procedure or treatment must be made in light of all circumstances presented by the patient and
the needs and resources particular to the locality or institution.

INTENDED USERS

This guideline is intended to be used by orthopaedic surgeons and all qualified clinicians
managing the prevention of venous thromboembolic disease in patients undergoing elective hip
and knee arthroplasty. Typically, orthopaedic surgeons will have completed medical training, a
qualified residency in orthopaedic surgery, and some may have completed additional sub-
specialty training.

The guideline is intended to both guide clinical practice and to serve as an information resource
for medical practitioners. An extensive literature base was considered during the development of
this guideline. In general, practicing clinicians do not have the resources necessary for such a
large project. The AAOS hopes that this guideline will assist practitioners not only in making
clinical decisions about their patients, but also in describing, to patients and others, why the
chosen treatment represents the best available course of action.



This guideline is not intended for use as a benefits determination document. Making these
determinations involves many factors not considered in the present document, including
available resources, business and ethical considerations, and needs.

Evidence for the effectiveness of medical services is not always present. This is true throughout
all areas of medicine. Accordingly, all users of this clinical practice guideline are cautioned that
an absence of evidence is not evidence of ineffectiveness. An absence means just that; there are
no data. It is the AAOS position that rigorously developed clinical practice guidelines should not
seek to guide clinical practice when data are absent unless the disease, disorder, or condition in
question can result in loss of life or limb. The AAOS incorporates expert opinion into a guideline
under these circumstances, and only under these circumstances. Accordingly, when the AAOS
states that it cannot recommend for or against a given intervention or service, it is stating that
currently available data do not provide clear guidance on which course of action is best, and that
it is therefore reluctant to make a recommendation that has potentially national ramifications.
Although true in all circumstances, the AAOS believes that when evidence is absent, it is
particularly important for the prevention of venous thromboembolic disease to be based on
mutual patient and physician communication, with discussion of available treatments and
procedures applicable to that patient, and with consideration of the natural history of the disease
and the current practice patterns. Once the patient has been informed of available therapies and
has discussed these options with his/her physician, an informed decision can be made. Clinician
input based on experience with both non-operative management and surgical skills increases the
probability of identifying patients who will benefit from specific treatment options.

PATIENT POPULATION

This document addresses the prevention of venous thromboembolic disease in patients
undergoing elective hip and knee arthroplasty. It is not intended for treatment of patients who
present with venous thromboembolic disease.

BURDEN OF DISEASE AND ETIOLOGY

Approximately 200,000 primary total hip arthroplasties and 400,000 primary total knee
arthroplasties were performed in the United States in 2003, with a projected increase to 250,000
hip procedures and over 600,000 knee procedures in 2010.* During the ninety days following
primary arthroplasty surgery, hospitalization due to symptomatic deep vein thrombosis occurs in
0.7% of hip patients and 0.9% of knee patients, while hospitalization due to pulmonary
embolism occurs in 0.3% of both hip and knee patients.? 3

POTENTIAL HARMS, BENEFITS, AND CONTRAINDICATIONS

The goal of prophylaxis is prevention of mortality and other serious complications resulting from
venous thromboembolic (VTE) disease. Most treatments are associated with some known risks,
especially invasive and operative treatments. In addition, contraindications vary widely based on
the treatment administered. Therefore, discussion of available treatments and procedures
applicable to the individual patient rely on mutual communication between the patient and
physician, weighing the potential risks and benefits for that patient.
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DIFFERENCES BETWEEN THE PRESENT AND THE PREVIOUS AAQOS

GUIDELINE

The present clinical practice guideline is an update of the AAOS 2007 guideline, “Prevention of
Symptomatic Pulmonary Embolism in Patients Undergoing Total Hip or Knee Arthroplasty.” As
an update, the present guideline supersedes the previous AAOS guideline.

There are numerous and substantial differences between our present and previous guideline.
Among them are new processes for preventing bias. These new processes are outlined in the
section, “Preventing Bias in an AAQOS Clinical Practice Guideline.” We also employ a relatively
new statistical technique, network meta-analysis, to analyze the data. This technique allows one
to gauge how the pharmaceuticals of interest compare to each other, even when published studies
do not explicitly make all comparisons. Also, we employ more rigorous methods for evaluating
the quality of the published studies, and we employ similarly rigorous methods to evaluate the
generalizability of their results.

This update contains information published since we issued our previous guideline in addition to
the studies we previously evaluated. There are some differences between the guidelines in the
article inclusion criteria. (Please see the “Study Selection Criteria”, page 18)
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II. PREVENTING BIAS IN AN AAOS CLINICAL PRACTICE
GUIDELINE

Clinical practice guidelines (CPGs) have come under scrutiny because many of them are not
objective. Shaneyfelt and Centor have noted that most current guidelines are not at all like those
the Institute of Medicine (IOM) had originally intended, and that they have strayed so far from
this original concept that they are mere consensus reports.* More recently, the IOM has stated
that “the quality of CPG development processes and guideline developer adherence to quality
standards have remained unsatisfactory and unreliable for decades.”® The AAOS understands
that only high quality guidelines are credible, and we go to great lengths to ensure the integrity of
our guidelines. The purpose of this section is to highlight the processes whereby the AAOS
accomplishes this. Additional details about how we combat bias also appear in the Methods
section of this guideline.

The AAQOS combats bias beginning with the selection of work group members. Applicants for
AAQS development work groups who have financial conflicts of interest (COI) related to the
guideline topic cannot participate on an AAOS work group if they currently have, or have had a
relevant conflict within a year of the start date of guideline development. Applicants also cannot
participate if one of their immediate family members has, or has had a relevant conflict of
interest.

Financial COl are not the only COI that can influence a guideline. The IOM has noted that
income source, long service on government committees or with private insurers, authorship of
articles on guideline-related subjects, and biases from personal experience can also cause bias. °
This suggests that those with the greatest expertise in any given topic area are also those most
likely to introduce bias into guideline development. It also suggests that bias can only be
counteracted by processes that are in place throughout the entirety of the development, and not
just at the beginning.

One manner whereby the AAOS combats bias throughout guideline development is by having a
team that is free of all of the above-mentioned COI conduct the literature searches, evaluate the
quality of the literature, and sythesize the data (see Appendix | for a list of the work group
members and methodologists who participated in the development of this guideline). Hirsh and
Guyatt’ have suggested that using such conflict-free methodologists is critical to developing an
unbiased guideline.

Our use of methodologists changes the traditional role of clinicians in guideline development.
The clinicians on an AAOS guideline work group serve as content experts. One of the clinicians’
tasks is to frame the scope of the guideline by developing preliminary recommendations (these
are the questions that will be addressed by the guideline; see below for further information).
Another is to develop the article inclusion criteria. After they have done so, the AAOS medical
librarian obtains key words from work group members and uses words, the preliminary
recommendations, and inclusion criteria to construct literature search strategies. Clinicians are
not permitted to suggest specific articles for inclusion at this time inasmuch as those suggestions
are often about articles they have authored or that support a particular point of view.
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Methodologists then determine which articles should be recalled and whether a recalled article
meets the inclusion criteria. After completing this task, the clinician work group is given a list of
the recalled articles that are proposed for inclusion and a list of the recalled studies proposed for
exclusion. The work group then reviews these lists and suggests modifications. The purpose of
this step is to assure the integrity of the guideline’s data set. The methodologists are not
obligated to take the work group’s suggestions, but they are obligated to explain why they did
not. Articles included or excluded as a result of this clinician review are handled as all other
included articles or excluded studies. The methodologists also appraise the quality and
applicability of each included study (we use “quality” as synonymous with “risk of bias.” The
latter term is preferred by others but, since quality and risk of bias are measured exactly the same
way, the difference between the two seems largely semantic. Similarly, we use the terms
“applicability” and “generalizability” as synonyms.)

Quality appraisal is a subject worth special mention because it is a necessary step in performing a
systematic review and in developing a clinical practice guideline. One evaluates the quality (or
risk of bias) of a study to determine how “believable” its results are, the results of high quality
studies are more believable than those of low quality studies. This is why, all other things being
equal, a recommendation based on high quality evidence will receive a higher grade than
recommendations based on lower quality evidence (see Grades of Recommendation for more
information). Biases in quality evaluation can cause overestimates of the confidence one should
have in available data, and in a guideline recommendation.

Bias in quality evaluation arises when members of a work group view the papers they authored
as being more believable than similar research performed by others, view certain studies as more
believable simply because they were conducted by thought leaders in a given medical speciality
area, and/or view research results that they are “comfortable” with as more believable than
results they are not comfortable with.

The problem of biased quality evaluations is aggravated by the fact that no method for
qualiy/risk of bias assessment has been empirically validated. Ultimately, therefore, all methods
of quality/risk of bias assessment, are based on expert opinion (including those based on expert
consensus obtained through formal methods like the Delphi method), and they all require
judgements that are arbitrary. The method we use is no exception.

Given that all currently available quality evaluation systems are imperfect, their susceptibility to
bias must be a deciding factor about whether to use them in clinical practice guideline
development. The AAOS methodology is guided by the thinking that, if guideline developers
have the choice between several methodologically imperfect systems, the least biased system is
the best.

The burden that falls to readers of clinical practice guidelines is to determine which ones are not.
Making this determination requires readers to examine two aspects of quality evaluation; the
individual criteria used to evaluate a study, and how those criteria are translated into a final
determination of a study’s believability.

The criteria used to evaluate a study are often framed as one or more questions about a study’s
design and/or conduct. At the AAOS, these questions are answered by independent
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methodologists. This combats bias by virtually eliminating the intellectual conflicts of interest
that can arise when others are providing the answers.

Also preventing bias is the way the quality questions are phrased, and the fact that there are
specific criteria (described in almost 300 pages of documentation) for answering each question.
The simplest example, the AAOS question “Was there >80% follow-up” illustrates the point.
The question is answered “Yes,”, “No”, or “Unclear.” To determine whether a “Yes” or “No”
answer is unclear, the methodologist merely looks at the number of patients present at the
follow-up time of interest, the number of patients present at the start of the study, and expresses
the former as a percentage of the latter. If the article does not report the information required to
compute this percentage (or does not directly report the percentage), an “Unclear” answer is
supplied. In answering this or any other question in the AAOS quality assessment scheme, the
analyst is merely checking to see if the article provides specific data or makes specific
statements. If it does, a “Yes” or “No” answer is supplied. If it does not, an “Unclear” answer is
given. This lack of ambiguity in the criteria required to answer each question makes answering
each question an almost completely objective exercise.

This stands in sharp contrast to the use of Levels of Evidence systems (also called evidence
hierarchies), which are probably the most commonly used way of evaluating study quality in
clinical practice guideline development. The vagueness of these systems opens the opportunity
for bias. For example, these systems often hold that Level | evidence (i.e., the highest quality
evidence) is from a well-designed randomized controlled trial, without ever specifying what
“well-designed” means. This lack of specific instructions creates the possibility for bias in
grading articles because it allows for an ad hoc appraisal of study quality. Furthermore, there are
over 50 such systems, individuals do not consistently apply any given system in the same way,
many are not sensible to methodologists,® and Level | studies, those of the highest level of
evidence, do not necessarily report that they used adequate safeguards to prevent bias.’

Obviously, simply answering a series of questions about a study does not complete the quality
evaluation. All clinical practice guideline developers then use that information to arrive at a final
characterization of a study’s quality. This can be accomplished in two (and only two) ways, by
allowing those who are performing this final characterization to use their judgement, or by not
letting them do so. Bias is possible when judgement is allowed. Bias is not possible in the AAOS
system because the final rating is accomplished entirely by a computer that uses a pre-
determined algorithm.

This aspect of the AAOS system contrasts with the GRADE system,™® which places the final
determination about whether a study has “no”, “serious” or “very serious” limitations in the
hands of the reviewer. Furthermore, the GRADE system allows the investigator to specify “other
sources of bias” (i.e. sources of bias that were not specified a priori) and, although this is a
theoretically sound way to approach quality evaluation, in practice it too, could allow for ad hoc
criticisms of a study, and to criticisms that are not evenly applied across all studies. We
recognize that we may miss some uncommon study flaws in our evaluation. While this means
that our quality evaluation system is not perfectly comprenensive, it does not mean that it is
biased. This is yet another example of how the AAOS, faced with a choice among imperfect
quality/risk of bias systems, chooses the least biased approach. Given the above-mentioned
history of guideline development, the AAOS emphasis on elimination of bias seems prudent.
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The AAQOS system, unlike the GRADE system, also specifically addresses the issue of statistical
power (i.e., number of patients enrolled) of a trial. Low statistical power is a common problem in
the medical literature,™* and low power studies can lead reviewers to incorrectly conclude that a
statistically non-significant result means that a given treatment does not work or, perhaps more
serious, to reach positive conclusions about an intervention based on the putative “trends”
reported in such studies. We regard low power studies as uninformative, and do not consider
them when formulating a final recommendation. (We do, however, include low power studies in
meta-analyses, inasmuch as one purpose of a meta-analysis is to overcome the low power of
individual studies.)

Like the GRADE system, the AAOS guidelines will include observational studies. However, we
do not always do so. Rather, we perform “best evidence” syntheses in AAOS guidelines in which
we examine the best available (as opposed to the best possible) evidence. We use the best
evidence because it is more believable than other evidence. The results of studies that are more
believable should not be modified by results that are less believable.

When an AAOS guideline includes uncontrolled studies (e.g., case series) it only includes
prospective case series that meet a number of other quality-related criteria. We do not include
retrospective case series under any circumstances. Such studies lack virtually every component
of a scientific study. There is no specific prohibition against using such studies in the GRADE
system. We suggest that all guideline developers who are attempting to produce unbiased
guidelines employ similar a priori criteria to specify the point at which they consider evidence to
be too unreliable to consider.

Also unlike the GRADE system, the AAOS guidelines make provisions for making
recommendations based on expert opinion. This recognizes the reality of medicine, wherein
certain necessary and routine services (e.g., a history and physical) should be provided even
though they are backed by little or no experimental evidence, and wherein certain diseases,
disorders, or conditions are so grave that issuing a recommendation in the absence of evidence is
more beneficial to patients than not issuing one. To prevent the bias that can result when
recommendations based on expert opinion proliferate, we have (as further discussed below)
specific rules for when opinion-based recommendations can be issued and, perhaps more
importantly, for when they cannot be issued. The AAOS will only issue an opinion-based
recommendation when the service in question has virtually no associated harms and is of low
cost (e.g., a history and physical) or when the consequences of doing (or not doing) something
are so catastrophic that they will result in loss of life or limb

Clinical practice guidelines have not met quality standards for a long time. In recognition of this,
the IOM has developed two checklists, one for systematic reviews'? and another for clinical
practice guidelines.” Meeting the items on these checklists should assure readers of a guideline
that it is unbiased. Table 1 and Table 2 show the performance of the present AAOS guideline on
these standards.

Table 1. IOM Clinical Practice Guidelines Standards

AAQOS Guideline
IOM Standard Meets Standard

1. Establishing transparency Yes
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2. Management of Conflict of Interest

3. Guideline development group composition

4. Clinical practice guideline — systematic review
intersection

5. Establishing evidence foundations for and rating
strength of recommendations

6. Articulation of recommendations
7. External review
8. Updating

Yes
No — do not involve
patient representative

Yes

Yes
Yes
Yes
Yes
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Table 2. IOM Systematic Review Standards

IOM Systematic Review Standard

2.1. Establish a team with appropriate expertise and
experience to conduct the systematic review

2.2. Manage bias and conflict of interest (COI) of the team
conducting the systematic review

2.3. Ensure user and stakeholder input as the review is
designed and conducted

2.4. Manage bias and COI for individuals providing input into
the systematic review

2.5. Formulate the topic for the systematic review
2.6. Develop a systematic review protocol

2.7. Submit the protocol for peer review
2.8. Make the final protocol publicly available, and add any
amendments to the protocol in a timely fashion

3.1. Conduct a comprehensive systematic search for evidence

3.2. Take action to address potentially biased reporting of
research results

3.3. Screen and select studies
3.4. Document the search

3.5. Manage data collection
3.6. Critically appraise each study

4.1. Use a prespecified method to evaluate the body of
evidence

4.2. Conduct a qualitative synthesis

4.3. Decide if, in addition to a qualitative analysis, the
systematic review will include a quantitative analysis (meta-
analysis)

4.4. If conducting a meta-analysis, then do the following:
5.1. Prepare final report using a structured format

5.2. Peer review the draft report

5.3. Publish the final report in a manner that ensures free
public access

AAQS Systematic Reviews
Meet Standard

Yes
Yes
Yes

Yes
Yes

Yes
No — do not have peer review of
protocol

Yes
Yes

No — do not search for
unpublished information
Partially — do not use two

independent researchers to
screen studies (one screener and
all work group members audit
results)

Yes
Partially - do not use two
independent researchers to
extract data

Yes

Yes
Yes

Yes
Yes

Partially - no lay public summary
Partially - do not use
independent third party to
manage peer review process

Yes
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IH1.METHODS

To develop this guideline, the work group held an introductory meeting on March 27, 2010 to
establish the scope of the guideline and the systematic reviews. Upon completing the systematic
reviews, the work group participated in a two-day recommendation meeting on April 2 and 3,
2011 at which time the final recommendations and rationales were edited, written, and voted on.

FORMULATING PRELIMINARY RECOMMENDATIONS

The work group determined the scope of the guideline by constructing a set of preliminary
recommendations. These recommendations specify [what] should be done in [whom], [when],
[where], and [how often or how long]. This is similar to the PICO (patients, interventions,
comparisons, and outcomes) format used when the scope of a guideline is framed using key
questions instead of preliminary recommendations. The preliminary recommendations function
as questions for the systematic reviews that underpin each preliminary recommendation, not as
final recommendations or conclusions. To avoid “wordsmithing” discussions at the initial work
group meeting, the preliminary recommendations are always worded as recommending for
something.

Once established, these preliminary recommendations cannot be modified until the final work
group meeting. At this time, they can only be modified in accordance with the available evidence
and only in accordance with the AAQS rules for how the wording of a recommendation depends
on the grade of recommendation (see below for information about this wording). No
modifications of the preliminary recommendations can require new literature searches and, at the
final work group meeting, no recommendations can be added that require the use of expert
opinion.

FULL DISCLOSURE INFORMATION

All of the work group’s preliminary recommendations are represented in this guideline. This
ensures full disclosure of the information that the AAOS work group examined, and assures
readers that they are seeing all the information, and not just a selected portion of it.

STUDY SELECTION CRITERIA

We developed a priori article inclusion criteria for the systematic reviews for each preliminary
recommendation. These criteria are our “rules of evidence.” Articles that did not meet them are,
for the purposes of this guideline, not evidence.

To be included in our systematic reviews (and hence, in this guideline) an article had to be a
report of a study that:

Investigated elective hip and knee arthroplasty patients

Was a full article report of a clinical study

Was not a retrospective case series

Was not a medical records review, meeting abstract, historical article, editorial, letter, or a
commentary

If a prospective case series, reported baseline values

e Case series studies that have non-consecutive enrollment of patients are excluded

e Appeared in a peer-reviewed publication or a registry report
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e Enrolled 100 or more patients per arm for studying deep vein thrombosis or pulmonary
embolism, and more than 10 patients per arm per intervention (20 total) for all other
outcomes

Was of humans

Was published in or after 1966

Quantitatively presented results

Was not be an in vitro study

e Was not be a biomechanical study

e Was not performed on cadavers

e Was published in English

The restriction on English language papers is unlikely to influence the recommendations in the
present clinical practice guideline. An umbrella review of systematic reviews on language
restriction found that none of the systematic reviews provided empirical evidence that excluding
non-English language studies resulted in biased estimates of an intervention’s effectiveness.™

We did not include systematic reviews or meta-analyses conducted by others, or guidelines
developed by others. These documents are developed using different inclusion criteria than those
specified by the AAOS work group. Therefore, they may include studies that do not meet our
inclusion criteria. We recalled these documents if their abstract suggested that they might address
one of our recommendations, and we searched their bibliographies for additional studies.

LITERATURE SEARCHES

We searched for articles published from January 1966 to February 24, 2011. We searched four
electronic databases; PubMed, EMBASE, CINAHL, and The Cochrane Central Register of
Controlled Trials. Strategies for searching electronic databases were constructed by the AAOS
Medical Librarian using previously published search strategies to identify relevant studies.'**°

We supplemented searches of electronic databases with manual screening of the bibliographies
of all retrieved publications. We also searched the bibliographies of recent systematic reviews
and other review articles for potentially relevant citations. All articles identified were subject to
the study selection criteria listed above. As noted above, the guideline work group also examined
lists of included and excluded studies for errors and omissions.

We went to these lengths to obtain a complete set of relevant articles. Having a complete set
ensures that our guideline is not based on a biased subset of articles.

The study attrition diagram in Appendix IV provides details about the inclusion and exclusion of
the studies considered for this guideline. The search strategies used to identify these studies are
provided in Appendix V.

BEST EVIDENCE SYNTHESIS

We included only the best available evidence for any given outcome addressing a
recommendation. Accordingly, we first included the highest quality evidence for any given
outcome if it was available. In the absence of two or more studies that reported an outcome at
this quality, we considered studies of the next lowest quality until at least two or more
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occurrences of an outcome had been acquired. For example, if there were two “Moderate”
quality studies that reported an outcome, we did not include “Low” quality studies that also
reported this outcome, but if there was only one “Moderate” quality study that reported an
outcome, we also included “Low” quality studies.

APPRAISING EVIDENCE QUALITY AND APPLICABILITY
STUDIES OF INTERVENTIONS

QUALITY
As noted earlier, we judged quality using questions specified before this guideline topic was

selected, and a computer program determined the final quality rating. Accordingly, it is highly
unlikely that bias affected our determinations of quality.

We separately evaluated the quality of evidence for each outcome reported by each study. This
follows the suggestion of the GRADE working group and others.™® % We evaluated quality using
a domain-based approach. Such an approach is used by the Cochrane Collaboration.?* Unlike the
Cochrane Collaboration’s scheme (which is for studies with parallel control groups), our scheme
allows for evaluation of studies of all designs. The domains we used are whether:

e The study was prospective (with prospective studies, it is possible to have an a priori
hypothesis to test; this is not possible with retrospective studies.)

The study was of low statistical power

The assignment of patients to groups was unbiased

There was blinding to mitigate against a placebo effect

The patient groups were comparable at the beginning of the study

The intervention was delivered in such a way that any observed effects could reasonably be
attributed to that intervention

e Whether the instruments used to measure outcomes were valid

e Whether there was evidence of investigator bias

Each quality domain is addressed by one or more questions that are answered “Yes,” ”No,” or
“Unclear.” These questions and the domains that each addresses are shown in Appendix VI.

To arrive at the quality of the evidence for a given outcome, all domains except the “Statistical
Power” domain are termed as “flawed” if one or more questions addressing any given domain
are answered “No” for a given outcome, or if there are two or more “Unclear” answers to the
questions addressing that domain. The “Statistical Power” domain is considered flawed if a given
study did not enroll enough patients to detect a standardized difference between means of 0.2.

Domain flaws lead to corresponding reductions in the quality of the evidence. The manner in
which we conducted these reductions is shown in the table below (Table 1). For example, the
evidence reported in a randomized controlled trial (RCT) for any given outcome is rated as
“High” quality if zero or one domain is flawed. If two or three domains are flawed for the
evidence addressing this outcome, the quality of evidence is reduced to “Moderate,” and if four
or five domains are flawed, the quality of evidence is reduced to “Low.” The quality of evidence
is reduced to “Very Low” if six or more domains are flawed.
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Some flaws are so serious that we automatically term the evidence as being of “Very Low”
quality, regardless of a study’s domain scores. These serious design flaws are:

o Non-consecutive enrollment of patients in a case series

o Case series that gave patients the treatment of interest AND another treatment

o Measuring the outcome of interest one way in some patients and measuring it in another way
in other patients

o Low statistical power

Table 3 Relationship between Quality and Domain Scores for Interventions

Number of Flawed Domains Strength of Evidence
0-1 High
2-3 Moderate
4-5 Low
>5 Very Low

Although we mention levels of evidence in this guideline, we do so only to provide some very
general information about study quality to those readers familiar with the levels of evidence
system of The Journal of Bone and Joint Surgery - American. However, for the reasons noted
above, we do not use levels of evidence as when we speak of “quality” in this document, and
levels of evidence play no role in our determination of the grade of the final recommendations.

APPLICABILITY

We rated the applicability (also called “generalizability” or “external validity”) of the evidence
for each outcome reported by each study. As with quality, applicability ratings were determined
by a computer program that used predetermined questions about specific applicability domains.
We rated applicability as either “High”, “Moderate”, or “Low” depending on how many domains
are flawed. As with quality, a domain is “flawed” if one or more questions addressing that
domain is answered “No: or if two or more are answered “Unclear.” We characterized a domain
as “flawed” if one or more questions addressing any given domain are answered “No” for a
given outcome, or if there are two or more “Unclear” answers to the questions addressing that
domain (see Appendix VI for the specific applicability questions we employed and the domains
that each question addresses).

Our questions and domains about applicability are those of the PRECIS instrument.?? The
instrument was originally designed to evaluate the applicability of randomized controlled trials,
but it can also be used for studies of other design. The questions in this instrument fall into four
domains. These domains and their corresponding questions are shown in Appendix V1. As
shown in Table 4, the applicability of a study is rated as “High” if it has no flawed domains, as
“Low” if all domains are flawed, and as “Moderate” in all other cases.

Table 4 Relationship between Applicability and Domain Scores for Interventions

Number of Flawed Domains Applicability
0 High
1,2,3 Moderate
4 Low
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STUDIES OF SCREENING AND DIAGNOSTIC TESTS
QUALITY

As with our appraisal of the quality of studies of intervention, our appraisal of studies of
screening and diagnostic tests is a domain-based approach conducted using a priori questions
(please see Appendix VI for the questions we used and the domains to which they apply), and
scored by a computer program. The questions we used are those of the QUADAS instrument,*®
24 and the six domains we employed are listed below:

1. Participants (whether the spectrum of disease among the participants enrolled in the study
is the same as the spectrum of disease seen in actual clinical practice)

2. Reference Test (whether the reference test , often a “gold standard,” and the way it was
employed in the study ensures correct and unbiased categorization of patients as having
or not having disease)

3. Index Test (whether interpretation of the results of the test under study, often called the
“index test”, was unbiased)

4. Study Design (whether the design of the study allowed for unbiased interpretation of test
results)

5. Information (whether the same clinical data were available when test results were
interpreted as would be available when the test is used in practice)

6. Reporting (whether the patients, tests, and study protocol were described well enough to
permit its replication)

We characterized a study that has no flaws in any of its domains as being of “High” quality, a
study that has one flawed domain as being of “Moderate” quality, a study with two flawed
domains as being of “Low” quality, and a study with three or more flawed domains as being of
“Very Low” quality (Table 5).We characterized a domain as “flawed” if one or more questions
addressing any given domain are answered “No” for a given screening/diagnostic/test, or if there
are two or more “Unclear” answers to the questions addressing that domain.

We considered some design flaws as so serious that their presence automatically guarantees that
a study is characterized as being of “Very Low” quality regardless of its domain scores. These
flaws are:

e The presence of spectrum bias (occurs when a study does not enroll the full spectrum of
patients who are seen in clinical practice. For example, a diagnostic case control study
enrolls only those known to be sick and those known to be well, a patient population
quite different from that seen in practice. Because diagnostic case control studies enroll
only the easy to diagnose patients, these kinds of studies typically overestimate the
abilities of a diagnostic test.)

e Failure to give all patients the reference standard regardless of the index test results

e Non-independence of the reference test and the index text

Table 5. Relationship between Domain Scores and Quality of Screening/Diagnostic Tests

Number of Flawed Domains Quality
0 High
1 Moderate
2 Low
>3 Very Low
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APPLICABILITY

We judged the applicability of evidence pertinent to screening and diagnostic tests using a
modified version of the PRECIS instrument, implying that the questions are determined a priori.
As before, scoring was accomplished by a computer. The applicability domains we employed for
screening and diagnostic tests were:

1. Patients (i.e., whether the patients in the study are like those seen in actual clinical
practice)

2. Index Test (i.e., whether the test under study could be used in actual clinical practice and
whether it was administered in a way that reflects its use in actual practice)

3. Directness (i.e., whether the study demonstrated that patient health is affected by use of
the diagnostic test under study)

4. Analysis (i.e., whether the data analysis reported in the study was based on a large
enough percentage of enrolled patients to ensure that the analysis was not conducted on
“unique” or “unusual” patients)

The specific questions we used, and the domains to which they pertain are provided in Appendix
VI.

We characterized a domain as “flawed” if one or more questions addressing any given domain
are answered “No” for a given screening/diagnostic/test, or if there are two or more “Unclear”
answers to the questions addressing that domain. We characterized the applicability of a
screening/diagnostic test as “High” if none of its domains are flawed, “Low” if all of its domains
are flawed, and “Moderate” in all other cases (Table 6).

Table 6. Relationship between Domain Scores and Applicability for Studies of Prognostics

Number of Flawed Domains Applicability
0 High
12,3 Moderate
4 Low

STUDIES OF PROGNOSTICS
QUALITY

Our appraisal of studies of prognostics is a domain-based approach conducted using a priori
questions, and scored by a computer program (please see Appendix VI for the questions we used
and the domains to which they apply). The six domains we employed are:

1. Prospective (A variable is specified as a potential prognostic variable a priori. This is not
possible with retrospective studies.)

2. Power (Whether the study had sufficient statistical power to detect a prognostic variable
as statistically significant)

3. Analysis (Whether the statistical analyses used to determine that a variable was rigorous
to provide sound results)

4. Model (Whether the final statistical model used to evaluate a prognostic variable
accounted for enough variance to be statistically significant)

5. Whether there was evidence of investigator bias
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We separately determined a quality score for each prognostic reported by a study. We
characterized the evidence relevant to that prognostic variable as being of “High” quality if there
are no flaws in any of the relevant domains, as being of “Moderate” quality if one of the relevant
domains is flawed, as “Low” quality if there are two flawed domains, and as “Very Low” quality
if three or more relevant domains are flawed (Table 7). We characterized a domain as “flawed” if
one or more questions addressing any given domain are answered “No” for a given prognostic
variable, or if there are two or more “Unclear” answers to the questions addressing that domain.

Table 7. Relationship between Quality and Domain Scores for Studies of Prognostics

Number of Flawed Domains Quality
0 High
1 Moderate
2 Low
>3 Very Low

APPLICABILITY

We separately evaluated the applicability of each prognostic variable reported in a study, and did
so using a domain-based approach (please see in Appendix VI for the relevant questions and the
domains they address) that involves predetermined questions and computer scoring. The domains
we used for the applicability of prognostics are:

1. Patients (i.e. whether the patients in the study and in the analysis were like those seen in
actual clinical practice)
2. Analysis (i.e., whether the analysis was not conducted in a way that was likely to describe
variation among patients that might be unique to the dataset the authors used)
3. Outcome (i.e., whether the prognostic was a predictor of a clinically meaningful
outcome)
We characterized the evidence relevant to that prognostic as being of “High” applicability if
there are no flaws in any of the relevant domains, as being of “Low” applicability if all three
domains are flawed, and as of “Moderate” applicability in all other cases (Table 8). We
characterized a domain as “flawed” if one or more questions addressing any given domain are
answered “No” for a given prognostic variable, or if there are two or more “Unclear” answers to
the questions addressing that domain.

Table 8. Relationship between Domain Scores and Applicability for Studies of Prognostics

Number of Flawed Domains Applicability
0 High
1,2 Moderate
3 Low

OTHER BIASES IN THE PUBLISHED LITERATURE

Despite our efforts to rigorously evaluate the quality of the studies we included, there remains
the possibility that some of the articles considered in this guideline are biased. A 2007 umbrella
review found that 20 of 23 previous systematic reviews found a positive relationship between
pharmaceutical industry support and pro-industry findings,? leading the author to conclude that
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“it is unequivocally the case that sponsorship influences published results.” The relationship also
seems to exist in orthopaedics, where authors of industry-funded studies of hip and knee
arthroplasty come to positive conclusions more often that authors of studies not funded by
industry,”® and where the association between trial outcome and funding source exists across
subspecialty societies.”’

These apparent biases may not be related to the article’s quality® and, therefore, may not be
detected by our evaluations or the quality/risk of bias evaluations performed by others.
Accordingly, we follow the suggestion of Montori et al.?® and do not use the conclusions of the
authors of any article. Rather, we use only the information provided in an article’s Methods
section and in its Results section. Furthermore, we perform our analysis using network meta-
analysis, an analytical technique that considers the full range of alternatives rather than just those
comparisons selected by industry.”

GRADES OF RECOMMENDATION

A grade of recommendation expresses the degree of confidence one can have in each of the final
recommendations. Grades express how likely it is that a recommendation will be overturned by
future evidence, and are termed “Strong,” “Moderate,” or “Limited.”

We used the above-discussed quality and applicability ratings in conjunction with consistency,
whether the studies reported outcomes that the work group deemed “critical,” and the potential
for catastrophic harm to determine the final grade of recommendation. More specifically, we
began by setting the grade as equal to the quality of the available evidence. In other words, high
quality evidence is preliminarily taken as a “Strong” grade, moderate quality as a “Moderate”
grade, and low quality as a “Limited” grade. (As noted above, very low quality evidence is not
included in AAOS guidelines. Accordingly, the final versions of preliminary recommendations
that are based on such evidence will either state that the AAOS cannot recommend for or against
a given medical service or, assuming that the requirements for a recommendation based on
expert opinion are met, it will be a consensus-based recommendation. We then adjusted the
grade down one step if the evidence is of “Low” applicability, is inconsistent (defined as studies
that report qualitatively different effects, a heterogeneous meta-analysis, or a network meta-
analysis with statistically significant inconsistency), if there is only one study that addresses a
given recommendation, or if a majority of the outcomes deemed “critical” are not reported in the
literature. Preliminary grades were adjusted upwards if the evidence is of “High” applicability or
if providing the intervention decreases the potential for catastrophic harm (loss of life or limb).
Preliminary grades were adjusted downward if the evidence is of “Low” applicability or if the
medical service in question is accompanied with catastrophic harm. In the present guideline,
catastrophic harm did not occur frequently enough to allow for increasing or decreasing the
preliminary grade.

For a recommendation of a “Strong” grade, a minimum of two high quality studes are needed. A
minimum of two moderate quality studies are required for a “Moderate” grade, and a minimum
of two low quality studies are needed for a “Limited” grade. Recommendations addressed by
only very low quality studies are consensus-based.
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WORDING OF THE FINAL RECOMMENDATIONS

To prevent biased nuances in the way recommendations are worded, the AAOS uses
predetermined, specific language for its recommendations. The exact wording is governed by the
final grade of the recommendation. This wording, and the corresponding grade, is shown in
Table 9.

Table 9 AAOS guideline language

Guideline Language Grade of Recommendation
We recommend Strong

We suggest Moderate

The Practitioner might Limited

We are unable to recommend for or against Inconclusive

In the absence of reliable evidence, the opinion of

] ; Consensus*
this work group is*

*Consensus based recommendations are made only if specific criteria are met (see below).
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Recommendation Strengths, Descriptions and Clinical Implications

Evidence Rating

Description of Evidence Strength

Implication for Practice

Strong Evidence is based on two or more “High” Practitioners should follow a Strong
strength studies with consistent findings in recommendation unless a clear and
support of recommending for or against the compelllng rationale for an alternative
intervention. approach is present.

A Strong (positive) recommendation means
that the benefits of the recommended
approach clearly exceed the potential harm,
and/or that the strength of the supporting
evidence is high.

A Strong (negative) recommendation means
that the quality of the supporting evidence is
high. A harms analysis on this
recommendation was not performed.

Moderate Evidence from two or more “Moderate” Practitioners should generally follow a
strength studies with consistent results, or Moderate recommendation but remain alert
evidence from a single “High” strength study to new information and be sensitive to patient
recommending for or against the intervention. preferences.

A Moderate recommendation means that the
benefits exceed the potential harm (or that the
potential harm exceeds the benefits in the case
of a negative recommendation), but the
quality/applicability of the supporting
evidence is not as strong.

Limited Evidence from two or more “Low” strength Practitioners should exercise clinical
studies with consistent results, or evidence judgment when following a recommendation
from a single Moderate strength study cla55|f_|ed as _lelted, and_should be alert to
recommending for or against the intervention. emerging eyldence that might negate the

current findings. Patient preference should
A Limited recommendation means that the have a substantial influencing role.
strength of the supporting evidence is
unconvincing, or that well-conducted studies
show little clear advantage to one approach
over another.

Inconclusive Evidence from a single low strength study or Practitioners should feel little constraint in
otherwise conflicting evidence that does not following a recommendation labeled as
allow a recommendation to be made for or Inconclusive, Exercise c_IlnlcaI JUdgme'?t: and
against the intervention be alert for emerging evidence that clarifies or

’ helps to determine the balance between
An Inconclusive recommendation means that gfgfeefrletzsg (:h%()l}f; tr:g\I/Ze;rrsrL.bI:g:]et?;
there is a lack of compelling evidence that has influencing role.
resulted in an unclear balance between
benefits and potential harm.
Consensus Practitioners should be flexible in deciding

The supporting evidence is lacking and
requires the work group to make a
recommendation based on expert opinion by
considering the known potential harm and
benefits associated with the treatment.

A Consensus recommendation means that
expert opinion supports the guideline
recommendation even though there is no
available empirical evidence that meets the
inclusion criteria in the systematic review.

whether to follow a recommendation
classified as Consensus, although they may
give it preference over alternatives. Patient
preference should have a substantial
influencing role.
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CONSENSUS RECOMMENDATIONS

Consensus recommendations are recommendations based on expert opinion. As noted above,
there are times when it is prudent to make such recommendations. However, liberal use of them
can allow for bias. Accordingly, we allow consensus-based recommendations using the
procedures described by the United States Preventative Services Task Force (USPSTF).*® In
effect, this means that the AAOS will only issue a consensus-based recommendation under two
circumstances. The first is for low cost procedures that have virtually no associated harms, are of
relatively low cost, and that reflect current, routine clinical practice. The second is when
providing (or not providing) a service could result in loss of life or limb. Because they are based
on expert opinion, consensus recommendations are the weakest type of recommendation.

In making such recommendations, the AAOS instructs its clinician work group members to
address:

e The potential preventable burden of disease (if the burden is low, a consensus-based
recommendation cannot be issued)

e Potential harms (if there are serious harms that result from providing a medical service, a
consensus-based recommendation cannot be issued)

e Current practice (a consensus-based recommendation cannot be issued if a service is not
currently widely used)

e Why, if warranted, a more costly service is being recommended over a less costly one

The AAOS employs additional rules to combat the bias that may affect such recommendations.
The rationale for the recommendation cannot contain references to studies that were not included
in the systematic reviews that underpin a guideline. Excluded articles are, in effect, not evidence,
and they may not be cited. Also, the final recommendation must use the language shown in Table
7. The rationale cannot contain the language “we recommend,” “we suggest,” or “the practitioner
might” inasmuch as this wording could be confused with the evidence-based recommendations
in a guideline. In addition, the rationale must address apparent discrepancies in logic with other
recommendations in the guideline. For example, if a guideline does not come to a
recommendation is some instances but, in the instance in question, the work group has issued a
consensus-based recommendation, the rationale must explain the reason for this difference.

One consequence of these restrictions is that the AAOS does not typically recommend new
medical devices, drugs, or procedures. These procedures are usually supported by little research,
and the AAOS is reluctant to make recommendations that could have a national impact based on
small amounts of data.

When it is not possible to issue a recommendation (i.e., when the recommendation reads that “we
are unable to recommend for or against,” the explanation for why a recommendation cannot be
given cannot contain an implied recommendation. For example, in the case of a new device,
drug, or procedure, the work group may not write a recommendation like “Although treatment X
appears to be promising, there is currently insufficient evidence to recommend for or against its
use.” The italicized phrase implies that treatment X is effective, whereas not being able to
recommend “for or against” something implies that effectiveness is currently indeterminate.
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VOTING ON THE RECOMMENDATIONS

The recommendations and their strength were voted on using a structured voting technique
known as the nominal group technique.* We present details of this technique in Appendix V111
Voting on guideline recommendations is conducted using a secret ballot and work group
members are blinded to the responses of other members. If disagreement between work group
members is significant, there is further discussion to see whether the disagreement(s) can be
resolved. Up to three rounds of voting are held to attempt to resolve disagreements. If
disagreements are not resolved following three voting rounds, no recommendation is adopted.
Lack of agreement is a reason that the grade of some recommendations can be labeled
“Inconclusive.”

Formal votes on all recommendations that are evidence-based or that read “we are unable to
recommend for or against” are only on the recommendations. The rationales require only
approval of the work group chair and the methodologists unless the recommendation is
consensus-based. Both the recommendation and the rationale of a consensus —based
recommendation are the subject of formal votes.

OUTCOMES CONSIDERED

In considering the outcomes discussed in this guideline, it is important to distinguish between
patient-oriented and surrogate outcomes. Patient-oriented outcomes measure how a patient feels,
functions, or survives.>? A patient-oriented outcome “tells clinicians, directly and without the
need for extrapolation, that a diagnostic, therapeutic or preventive procedure helps patients live
longer or live better.”*® Patient-oriented outcomes include pain relief, death, and fractures.
Surrogate outcomes are laboratory measurements or physical signs used as substitutes for
patient-oriented outcomes. Surrogate outcomes include outcomes like blood cholesterol levels,
laboratory and imaging results, and bone mineral densities.

Surrogate outcomes are problematic. An intervention that improves a surrogate outcome does not
necessarily improve a patient-oriented outcome. The opposite can be true. Using a surrogate
outcome as a study endpoint can make a harmful treatment look beneficial. For example,
although the surrogate outcome cardiac sinus rhythm improves when quinidine is given after
conversion, mortality is tripled. Similarly, sodium fluoride increases bone mineral density, but it
also increases the rate of non-vertebral fractures.®* ** This leads to an important (and often
overlooked) aspect about surrogate outcomes. To be useful, a surrogate outcome must not only
correlate with the patient-oriented outcome of interest, but also the surrogate must predict
(capture) the effects of an intervention on that outcome.®* ** % Many surrogates correlate with an
outcome, but few predict the effects of an intervention. A systematic review on this issue has
concluded that it is not currently possible to reach a conclusion about how well deep vein
thrombosis (DVT) captures the effect of thromboprophylaxis from the available data. *

For these reasons, the AAOS rarely uses surrogate outcomes as endpoints in its clinical practice
guidelines. We make an exception in this guideline for DVT, because it is a surrogate outcome
that has received considerable attention.

When thinking about DVT as an outcome, the clinical issue is that patients and physicians would
ideally like to be reassured that if they do not have a DVT, they will not have a pulmonary
embolism (PE) and, therefore, can avoid the risks that may be associated with thromboembolic
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prophylaxis. They also want to know that patients who have a DVT are at a risk that is high
enough to warrant thromboembolic prophylaxis. Balancing these two considerations is
complicated because it is not only certain that some patients who develop a PE have also had a
DVT, itis also certain that some patients who have had a PE have never had a detectable DVT.
In other words, both true positives (a patient who had a DVT also had a PE) and false negatives
(a patient who had a PE did not have a detectable DVT) occur.

One way to address the issue of how reliably a DVT predicts a future PE is by thinking of DVT
as a diagnostic test for a PE. To accomplish this, we define true positives and false negatives as
just stated, and also define true negatives as patients who had neither a DVT nor a PE, and false
positives as patients who had a DVT but not a PE.

We can now consider the three studies that published relevant information in patients who
received a total hip or total knee arthroplasty. (These studies were of patients not given DVT
prophylaxis. We do not consider studies wherein DVT prophylaxis was given because
prophylaxis could affect the relationship between DVT and PE.) These are the studies by
Barrellier et al., Della Valle et al., and Kalebo et al.*”** The former two studies diagnosed DVT
using ultrasound, and the latter by venography. Barrellier et al. looked for asymptomatic distal
DVT, and Della Valle et al. looked for proximal DVT. Della Valle et al. enrolled only patients
suspected of having a PE. Barrellier et al. enrolled only patients who received a total knee
arthroplasty, Kalebo et al. enrolled only those who received a total hip arthroplasty, and Della
Valle et al. enrolled both types of patients. When evaluated as studies of diagnostics, two of the
studies are Moderate”, and one is “High” quality. All are of “Moderate” applicability (Table 10).
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Table 10. Quality and Applicability of Studies on the Relationship between DVT and PE
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We can now translate these data into likelihood ratios. In the present case, a positive
likelihood ratio expresses how good of a “rule in” predictor DVT is. A positive likelihood
ratio greater than 10 means that a patient with a DVT is very likely to have a PE. A
negative likelihood ratio expresses how good of a “rule out” test DVT is. A negative
likelihood ratio of less than 0.1 means that a patient without a DVT is very unlikely to
have a PE.*> *! The positive and negative likelihood ratios for each of these studies are
shown in Table 11. For a number of reasons related to the methodology of these three
studies, we stress that our results are not definitive. Regardless, none of the positive
likelihood ratios are more than 10 (in fact, their confidence intervals do not even contain
10), and none of the negative likelihood ratios are less than 0.1 (although one of the
confidence intervals does contain this number). These results illustrate that the presence
of a DVT may not reliably predict PE, and that the absence of a DVT does not seem to
assure physicians and patients that the patient will not have a PE.

Table 11 Positive and Negative Likelihood Ratios for DVT as a Predictor of PE

Study LR" LR
Barrellier etal.>”  1.49 (0.48-4.7)" 0.75 (0.24-2.34)
Della Valle et
al.%® 1.43 (0.27-7.46)  0.98 (0.90-1.08)

Kalebo et al.*° 2.47 (1.59- 3.84) 0.19 (0.01-2.60)

*LR" refers to the positive likelihood ratio, and LR to the negative likelihood ratio.
** Figures in parentheses are the 95% confidence intervals.

DVT is not the only outcome we consider. We also consider PE. That PE is a patient-
oriented outcome does not imply it is a perfect outcome. Many of the trials we include in
this guideline withdrew patients and gave them more aggressive treatment if they
experienced a DVT. From the perspective of an explanatory trial (one that attempts to
determine cause and effect relationships), this likely causes an underestimate of the
effectiveness of treatment. However, this practice may mirror actual clinical practice so,
from the point of view of a pragmatic trial (a trial that attempts to determine how well
something works in routine clinical practice), this is likely a sound procedure. The
requirements of an explanatory trial are captured in our ratings of quality, and those of a
pragmatic trial are captured in our ratings of applicability (see above for how we arrive at
these ratings). The trade-off that occurs between these two sets of requirements is
captured in our grades of recommendation (see below).

We also consider major bleeding, all-cause mortality, symptomatic DVT, and proximal
DVT. We consider these outcomes because they are the outcomes addressed in the
literature, not because they are the most critical clinical outcomes. For the purposes of
this guideline, we define a critical outcome as an outcome the work group deemed
necessary to determine whether a medical device, drug, or procedure is effective.

We used a modified Delphi approach to determine the critical clinical outcomes. In this
approach, work group members individually listed the outcomes they thought were
critical. To combat bias, they did so before the literature searches were conducted. The
group ranked the importance of these outcomes on a scale of 1-9, where rankings of 7-9
indicated that an outcome was “critical.” We conducted three rounds of Delphi rankings,
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and used the average of the final round (please see Appendix Il for further description
of our processes for determining critical outcomes).

The outcomes the work group deemed critical for evaluating the effectiveness of
thromboprophylaxis were:

e All cause mortality

e Death from bleeding

e Death from PE

e Periprosthetic joint infection

e Reoperation due to bleeding

e Reoperation for any reason within 90 days of surgery

e Symptomatic PE

STATISTICAL METHODS

We performed network meta-analyses (also known as a mixed treatment comparisons
analyses) to ascertain the comparative effectiveness of strategies for preventing venous
thromboembolism. All of the trials entered into our analyses were randomized controlled
trials (most, but not all, were of “High” quality; additional details on their quality are
presented in the sections of this guideline that present our results of the appraisal of these
studies). Some of the trials that met our original inclusion criteria did not observe any
events in any of their groups. In accordance with suggestions of the Cochrane
collaboration,*” we excluded them from our analyses.

We compare the treatments of interest to both placebo (or no treatment) and enoxaparin.
Although the comparisons to placebo are easier to interpret, more of the published
comparisons are to enoxaparin than any other treatment. This means that the comparisons
to enoxaparin have greater precision than the comparisons to placebo. None of the studies
that report all-cause mortality in our final model used a placebo comparator. Therefore,
we only present the comparisons to enoxaparin.

Analyses were preformed as described by Lu and Ades* using Winbugs v 1.4.3. This
method preserves the randomization of the original trials. The Markov chains in our
model were said to have converged if plots of the Gelman-Rubin statistics indicated that
widths of pooled runs and individual runs stabilized around the same value and their ratio
was approximately one.** In general, we performed 100,000 iterations, the first 50,000 of
which were discarded as “burn in” iterations for each of the network models we describe.
The one exception was our initial analysis of major bleeding, in which we used a burn in
of 150,000 iterations. We specified vague priors for the trial baselines and the basic
parameters (normal distribution with mean 0 and variance 10,000) and for the random
effects standard deviation (uniform distribution: U(0,2)). We use p <0.05 to define
statistical significance.

To assess the adequacy of our models, we checked their overall fit by comparing the
posterior mean deviance to the number of data points in any given model. These two
figures are approximately equal for models that fit the data well. We also checked the
statistical consistency of the models using a “back-calculation” method for networks with
direct evidence from multi-arm trials.* This method requires point estimates and
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dispersions of the trial data being entered into the network meta-analysis. When there
were two or more trials comparing two of the same treatments, we obtained these latter
two quantities from meta-analytic models computed using the Peto odds ratio as the test
statistic. This statistic is the optimal way to compute the odds ratio when events are
sparse.*® All traditional meta-analyses were performed using STATA 10.0.

We adopted the following criteria to determine whether a model was satisfactory:

1. A satisfactory model must exhibit statistical consistency for all of the outcomes of
interest. This reflects our view that if a set of studies causes inconsistency in even
one of the five outcomes of interest, then this is prima facie evidence that there is
something different about this set of studies that could influence the analyses all
of the other outcomes. Accordingly, differences in the structure of our initial,
revised, and final models are due solely to differences in the outcomes that were
reported in different trials.

2. Use of a continuity correction should not alter the statistical consistency of a
model. The events of interest are rare. This is illustrated by Table 12, which
shows the rates of several of the outcomes we considered in the placebo/untreated
control groups of the trials that we included in our analysis on the effectiveness of
thromboembolic prophylaxis. These low event rates pose statistical challenges
because no events were observed in many groups in the included studies.

3. Table 12. Event Rates in Placebo/Untreated Control Groups

Number of Rate in Placebo/None
Outcome .

Studies Groups
PE 4 <0.88%
Major Bleeding 10 <1.96%
All-Cause Mortality 0
Symptomatic DVT 2 <1.12%
DVT 3 37%

We included trials that observed no events in some groups, but this necessitated
use of a continuity correction.*? Because such corrections can have undesirable
influences on results, *’ we performed additional analyses. We accomplished this
by conducting network meta-analyses from which all studies that required a
continuity correction were omitted, and we did so despite the fact that the initial,
continuity-corrected models were statistically consistent for all outcomes. This
latter analysis yielded statistically significant inconsistency on two outcomes
(pulmonary embolism and major bleeding), and the results suggested that we
exclude trials of heparin (which were also the oldest trials we examined). The
results of a model excluding the trials of heparin were also inconsistent, this time
due to the presence of studies that had more than two arms (the inconsistency
again occurred for pulmonary embolism and major bleeding, and seemed to arise
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in these multi-arm trials that observed no events in at least two groups.
Accordingly, we omitted these trials (along with the trials of heparin) and arrived
at a final model that did not incorporate studies requiring a continuity correction,
and that was consistent for all outcomes.

4. The point estimates of the differences between models that incorporated
continuity-corrected studies and those that did not should not be significantly
different from each other.

5. None of the point estimates from models with data from both hip and knee
patients should significantly differ from the point estimates derived from models
containing only data from patients who received a hip arthroplasty or models that
contained only data from patients who received a knee arthroplasty. This criterion
tests whether it is appropriate to combine data from such patients.

6. The qualitative conclusions (derived from a deliberately strict interpretation of p-
values) of the models must remain logically consistent when the analysis
comparator (i.e., the “anchor”) is changed. For example, our initial models
suggested that enoxaparin was more effective than heparin (there were
significantly fewer pulmonary emboli with enoxaparin than with heparin), and
that enoxaparin was not different from placebo. Taken together, these findings
imply that heparin is less effective than placebo. However, our models did not
yield this result. Accordingly, we termed these models as logically inconsistent.

The primary reason that the results of our models using placebo as a comparator
may qualitatively differ from models using the enoxaparin comparator is that the
fewer trials had a placebo group. This causes the precision of these models to be
lower than that of the models using enoxaparin as a comparator. This criterion
serves as a warning that the precision of the model using placebo comparisons
may be too low.

These five criteria gave rise to that analytical sequence depicted in Figure 1.
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Figure 1. Analytical Sequence for Network Meta-Analyses
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We performed these analyses for each of the six outcomes (PE, major bleeding, all-cause mortality, symptomatic DVT, proximal
DVT, and DVT) of interest. This resulted in a total of 41 network meta-analyses (Table 10, unshaded cells) and 40 consistency checks

(Table 10, shaded cells).

Table 13. Network Meta-Analysis Models and Consistency Checks

All-Cause
Pulmonary Embolism Major Bleeding Mortality Symptomatic DVT Proximal DVT DVT
Initial Model Initial Model Initial Model Initial Model Initial Model

Initial Model (patients
with hip and patients with
knee replacement and
with continuity-corrected
data, using placebo as a
comparator)

(patients with hip and
patients with knee
replacement and with
continuity-corrected
data)

(patients with hip and

patients with knee

replacement and with

continuity-corrected
data)

(patients with hip and
patients with knee
replacement and with
continuity-corrected
data)

(patients with hip and
patients with knee
replacement and with
continuity-corrected
data)

(patients with hip and
patients with knee
replacement and with
continuity-corrected
data)

Logical Consistency
Check (patients with hip
and patients with knee
replacement and with
continuity-corrected data)

“ Hip Combinability”
Check (hip replacement
only, continuity-corrected
data

“ Knee Combinability”
Check (knee replacement
only, continuity-corrected
data)

Logical Consistency
Check (patients with
hip and patients with
knee replacement and
with continuity-
corrected data)

“ Hip Combinability”
Check (hip
replacement only,
continuity-corrected
data)

“Knee
Combinability”
Check (knee
replacement only,
continuity-corrected

Logical Consistency
Check (patients with
hip and patients with
knee replacement and

with continuity-

corrected data)

“ Hip Combinability”

Check (hip
replacement only,
continuity-corrected
data)

“ Knee
Combinability”
Check (knee
replacement only,
continuity-corrected
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Logical Consistency
Check (patients with
hip and patients with
knee replacement and
with continuity-
corrected data)

“ Hip Combinability”
Check (hip
replacement only,
continuity-corrected
data)

“ Knee
Combinability”
Check (knee
replacement only,
continuity-corrected

Logical Consistency
Check (patients with
hip and patients with
knee replacement and
with continuity-
corrected data)

“ Hip Combinability”
Check (hip
replacement only,
continuity-corrected
data)

“ Knee
Combinability”
Check (knee
replacement only,
continuity-corrected

Logical Consistency
Check (patients with
hip and patients with
knee replacement and
with continuity-
corrected data)

“ Hip Combinability”
Check (hip
replacement only,
continuity-corrected
data)

“ Knee
Combinability”
Check (knee
replacement only,
continuity-corrected



All-Cause

Pulmonary Embolism Major Bleeding Mortality Symptomatic DVT Proximal DVT DVT
data) data) data) data data)
Statistical Statistical Statistical Statistical Statistical
Consistency Check Consistency Check Consistency Check Consistency Check Consistency Check

Statistical Consistency
Check #1on Initial Model
(patients with hip and
patients with knee
replacement, with
continuity-corrected data)

Statistical Consistency
Check #2 (patients with
hip and patients with knee
replacement, without
continuity-corrected data)

Revised Model (patients
with hip and patients with
knee replacements, no
trials of heparin, no
continuity-corrected
studies)

Statistical Consistency
Check on Revised Model
(patients with hip and
patients with knee
replacements, without

#1on Initial Model
(patients with hip and
patients with knee
replacement, with
continuity-corrected
data)

Statistical
Consistency Check
#2 (patients with hip
and patients with knee
replacement, without
continuity-corrected
data)

Revised Model
(patients with hip and
patients with knee
replacements, no
trials of heparin, no
continuity-corrected
studies)

Statistical
Consistency Check
on Revised Model
(patients with hip and
patients with knee

#1on Initial Model
(patients with hip and
patients with knee
replacement, with
continuity-corrected
data)

Statistical
Consistency Check
#2 (patients with hip
and patients with knee
replacement, without
continuity-corrected
data)

Revised Model
(patients with hip and
patients with knee
replacements, no
trials of heparin, no
continuity-corrected
studies)

Statistical
Consistency Check
on Revised Model
(patients with hip and
patients with knee
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#1on Initial Model
(patients with hip and
patients with knee
replacement, with
continuity-corrected
data)

Statistical
Consistency Check
#2 (patients with hip
and patients with knee
replacement, without
continuity-corrected
data)

Revised Model
(patients with hip and
patients with knee
replacements, no
trials of heparin, no
continuity-corrected
studies)

Statistical
Consistency Check
on Revised Model
(patients with hip and
patients with knee

#1on Initial Model
(patients with hip and
patients with knee
replacement, with
continuity-corrected
data)

Statistical
Consistency Check
#2 Not Performed.
Results from other
outcomes show this
model does not meet
our criteria

Revised Model Not
Performed. Results
from other outcomes
show this model does
not meet our criteria

Statistical
Consistency Check
on Revised Model
Not Performed.
Results from other

#1on Initial Model
(patients with hip and
patients with knee
replacement, with
continuity-corrected
data)

Statistical
Consistency Check
#2 (patients with hip
and patients with knee
replacement, without
continuity-corrected
data)

Revised Model
(patients with hip and
patients with knee
replacements, no
trials of heparin, no
continuity-corrected
studies)

Statistical
Consistency Check
on Revised Model
(patients with hip and
patients with knee



Pulmonary Embolism

Major Bleeding

All-Cause
Mortality

Symptomatic DVT

Proximal DVT

DVT

trials of heparin, and
without continuity-
corrected studies)

Final Model (patients
with hip and patients with
knee replacement, with
continuity-corrected data,
without trials of heparin,
and without trials with >2
arms, placebo
comparator)

Logical Consistency
Check on Final Model
(patients with hip and
patients with knee
replacement, with
continuity-corrected data,
enoxaparin comparator)

“ Hip Combinability”
Check on Final Model
(hip replacement only,
continuity-corrected data,
without trials of heparin,
without trials with >2

replacements, without
trials of heparin, and
without continuity-
corrected studies))

Final Model (patients
with hip and patients
with knee
replacement, with
continuity-corrected
data, without trials of
heparin, and without
trials with >2 arms,
placebo comparator)

Logical Consistency
Check on Final
Model (patients with
hip and patients with
knee replacement,
with continuity-
corrected data,
enoxaparin
comparator)

“ Hip Combinability”
Check on Final
Model (hip
replacement only,
continuity-corrected
data, without trials of
heparin, without trials

replacements, without
trials of heparin, and
without continuity-
corrected studies)

Final Model (patients
with hip and patients
with knee
replacement, with
continuity-corrected
data, without trials of
heparin, and without
trials with >2 arms)

Logical Consistency
Check on Final
Model (patients with
hip and patients with
knee replacement,
with continuity-
corrected data,
enoxaparin
comparator)

“ Hip Combinability”
Check on Final
Model (hip
replacement only,
continuity-corrected
data, without trials of
heparin, without trials
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replacements, without
trials of heparin, and
without continuity-
corrected studies)

Final Model (patients
with hip and patients
with knee
replacement, with
continuity-corrected
data, without trials of
heparin, and without
trials with >2 arms)

Logical Consistency
Check on Final
Model (patients with
hip and patients with
knee replacement,
with continuity-
corrected data,
enoxaparin
comparator)

“ Hip Combinability”
Check on Final
Model (hip
replacement only,
continuity-corrected
data, without trials of
heparin, without trials

outcomes show this
model does not meet
our criteria

Final Model (patients
with hip and patients
with knee
replacement, with
continuity-corrected
data, without trials of
heparin, and without
trials with >2 arms)

Logical Consistency
Check on Final
Model (patients with
hip and patients with
knee replacement,
with continuity-
corrected data,
enoxaparin
comparator)

“ Hip Combinability”

Check on Final
Model (hip
replacement only,
continuity-corrected

data, without trials of
heparin, without trials

replacements, without
trials of heparin, and
without continuity-
corrected studies)

Final Model (patients
with hip and patients
with knee
replacement, with
continuity-corrected
data, without trials of
heparin, and without
trials with >2 arms)

Logical Consistency
Check on Final
Model (patients with
hip and patients with
knee replacement,
with continuity-
corrected data,
enoxaparin
comparator)

“ Hip Combinability”
Check on Final
Model (hip
replacement only,
continuity-corrected
data, without trials of
heparin, without trials



All-Cause
Pulmonary Embolism Major Bleeding Mortality Symptomatic DVT Proximal DVT DVT
arms) with >2 arms) with >2 arms) with >2 arms) with >2 arms) with >2 arms)
“Knee “Knee “Knee “Knee “Knee
Combinability” Combinability” Combinability” Combinability” Combinability”
“Knee Combinability” Check on Final Check on Final Check on Final Check on Final Check on Final
Check on Final Model Model (knee Model (knee Model (knee
(knee replacement only, replacement only,
continuity-corrected data,

continuity-corrected

data, without trials of

heparin, without trials
with >2 arms)

without trials of heparin,
without trials with >2
arms)

with >2 arms)

Statistical Statistical
Consistency Check Consistency Check
Statistical Consistency #1on Final Model

Check #1on Final Model
(patients with hip and
patients with knee
replacement, with
continuity-corrected data)

#1on Final Model
(patients with hip and

patients with knee
replacement, with
continuity-corrected
data)

patients with knee
replacement, with
continuity-corrected

data)
Statistical Statistical
Consistency Check Consistency Check
Statistical Consistency #2 on Final Model

Check #2 on Final Model
(patients with hip and
patients with knee
replacement, without
continuity-corrected data)

#2 on Final Model
(patients with hip and

patients with knee
replacement, without  replacement, without
continuity-corrected continuity-corrected
data) data)

(patients with hip and
patients with knee
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replacement only,
continuity-corrected
data, without trials of
heparin, without trials

continuity-corrected
data, without trials of
heparin, without trials

(patients with hip and

replacement, with
continuity-corrected

(patients with hip and
patients with knee
replacement, without
continuity-corrected

Model (knee
replacement only,
continuity-corrected
data, without trials of
heparin, without trials
with >2 arms)

Model (knee
replacement only, replacement only,
continuity-corrected
data, without trials of
heparin, without trials

with >2 arms)

with >2 arms)

Statistical

Statistical Statistical
Consistency Check Consistency Check Consistency Check
#1on Final Model #1on Final Model #1on Final Model

(patients with hipand  (patients with hipand  (patients with hip and
patients with knee patients with knee

patients with knee

replacement, with replacement, with

continuity-corrected

continuity-corrected
data) data) data)
Statistical Statistical Statistical
Consistency Check Consistency Check Consistency Check
#2 on Final Model

#2 on Final Model
(patients with hip and
patients with knee
replacement, without

continuity-corrected
data) data

#2 on Final Model
(patients with hip and
patients with knee
replacement, without
continuity-corrected

data)



PEER REVIEW

A draft of the present guideline was peer reviewed. Peer review was performed using a
structured peer review form (see Appendix 1X). This form requires all peer reviewers to
declare their conflicts of interest.

To determine who would serve as peer reviewers, the work group nominated external
specialty societies before work on the guideline began. By having work groups specify
organizations for review (as opposed to individuals), we are attempting to prevent overly
favorable reviews that could arise should work group members choose reviewers whom
they had personal or professional relationships. We also blind peer reviewers to the
identities of the work group members when they peer review the draft.

The outside specialty societies were nominated at the beginning of the process and
solicited for names of peer reviewers approximately six weeks before the final
recommendation meeting for a guideline. The physician members of the AAOS
Guidelines Oversight Committee and the Evidence Based Practice Committee review all
draft AAOS clinical practice guidelines.

On occasion, some specialty societies (both orthopaedic and non-orthopaedic) ask their
evidence-based practice (EBP) committee to provide peer review of our guidelines. The
specialty society is responsible for compiling this type of review into one document
before it is returned to us. We ask that the Chairs of these external EBP committees
declare their conflicts of interest and manage the conflicts of interest of their committee
members. Some specialty societies ask to post the guideline on their website for review
by all of their interested members. Again, the AAOS asks that these reviews be collated
into a single response by the specialty society, and that the person responsible for
submitting this document to the AAOS disclose his or her financial conflicts of interest.
We also ask that this posting be to the “members” only portion of the specialty societies’
website because our drafted document represents a “work in progress” and is subject to
change as a direct result of the review process. In addition, the draft has not been
formally approved by the AAOS Board of Directors. This is not an attempt to restrict
input on the draft. Nor do we consider it as a method to imply that outside specialty
societies who provide review of the document necessarily agree with the stated
recommendations. Hence, the reason all peer review comments and our responses are
made publicly available.

The clinical practice guidelines manager drafted initial responses to comments about
methodology. These responses were then reviewed by the work group chair and vice-
chair, who also responds to questions concerning clinical practice and techniques, and the
AAOS Director of Research and Scientific Affairs. All changes to a recommendation as a
result of peer review input were voted on and accepted by a majority of the work group
members via teleconference. All changes to any guideline recommendation must be
based on the evidence. Final changes to the guideline are incorporated, detailed in a
summary sheet and forwarded with the document through the rest of the review and
approval process.
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The AAQOS believes that it is important for guideline developers to demonstrate that they
are responsive to peer review. Accordingly, after the AAOS Board of Directors approves
a guideline, the AAOS posts all peer reviewer comments on its website (see
http://www.aaos.org/research/quidelines/guide.asp to access these documents) with a
point-by-point description of how the AAOS responded to each non-editorial comment
made by each reviewer. Reviewers who wish to remain anonymous can notify the AAOS,
and their names will be redacted; their comments, our responses and their conflicts of
interest will however still be posted for review.

Twenty-six outside organizations were solicited to provide peer reviewers for this
document. The draft of this guideline was sent to 25 review organizations who responded
to the solicitation and a total of 33 peer reviewers received the document not including
the AAOS Evidence-based Practice Committee and Guidelines Oversight Committee
members. Twelve of these reviewers returned comments (see Appendix IX). The
disposition of all non-editorial peer review comments was documented and accompanied
this guideline through the public commentary and the AAOS guideline approval process.

PUBLIC COMMENTARY

After modifying the draft in response to peer review, the guideline was sent for a thirty
day period of “Public Commentary.” Public Commentators are blinded to the identities of
the work group members. Commentators consist of members of the AAOS Board of
Directors (BOD), members of the Council on Research and Quality (CORQ), members of
the Board of Councilors (BOC), and members of the Board of Specialty Societies (BOS).
AAQS guidelines are automatically forwarded to the AAOS BOD and CORQ for
commentary. Members of the BOC and BOS are solicited for interest. If they ask to see
the document, it is forwarded to them. For this guideline, 20 members not including the
CORQ and the AAOS BOD, received the draft for comment.

The draft guideline is, if warranted, modified in response to public commentary by the
AAOS Clinical Practice Guidelines Unit and the work group members. If changes are
made as a result of public comment, these changes are summarized, and those who
provided commentary are notified that their input resulted in a change in the guideline.
Changes as a result of public commentary must be based on evidence. All changes are
detailed in a summary sheet that accompanies the document through the approval
process.

Over 200 commentators have had the opportunity to provide input into this guideline. Of
these, 66 members received the document and returned comments (see Appendix X).

THE AAOS GUIDELINE APPROVAL PROCESS

This final guideline draft was approved by the AAOS Evidence Based Practice
Committee, the AAOS Guidelines Oversight Committee, the AAOS Council on Research
and Quality, and the AAOS Board of Directors. Descriptions of these bodies are provided
in Appendix Il. These reviewing bodies do not have the option to modify the draft
guideline during the approval process. They can only vote to approve it or reject it.
Accordingly, no changes were made to this guideline during the approval process.
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REVISION PLANS

This guideline represents a cross-sectional view of current treatment and may become
outdated as new evidence becomes available. This guideline will be revised in
accordance with new evidence, changing practice, rapidly emerging treatment options,
and new technology. This guideline will be updated or withdrawn in five years in
accordance with the standards of the National Guideline Clearinghouse.

GUIDELINE DISSEMINATION PLANS

The primary purpose of the present document is to provide interested readers with full
documentation about not only our recommendations, but also about how we arrived at
those recommendations. This document is also posted on the AAOS website at
http://www.aaos.org/research/quidelines/guide.asp.

Shorter versions of the guideline are available in other venues. Publication of most
guidelines is announced by an Academy press release, articles authored by the work
group and published in the Journal of the American Academy of Orthopaedic Surgeons,
and articles published in AAOS Now. Most guidelines are also distributed at the AAOS
Annual Meeting in various venues such as on Academy Row and at Committee Scientific
Exhibits.

Selected guidelines are disseminated by webinar, an Online Module for the Orthopaedic
Knowledge Online website, Radio Media Tours, Media Briefings, and by distributing
them at relevant Continuing Medical Education (CME) courses and at the AAOS
Resource Center.

Other dissemination efforts outside of the AAOS will include submitting the guideline to

the National Guideline Clearinghouse and distributing the guideline at other medical
specialty societies’ meetings.
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Recommendations

RECOMMENDATION 1
We recommend against routine post-operative duplex ultrasonography screening of
patients who undergo elective hip or knee arthroplasty.

Grade of Recommendation: Strong

Definition: A Strong recommendation means that the benefits of the recommended approach clearly exceed
the potential harm (or that the potential harm clearly exceeds the benefits in the case of a strong negative
recommendation), and that the quality of the supporting evidence is high.

Implications: Practitioners should follow a Strong recommendation unless a clear and compelling rationale
for an alternative approach is present.

RATIONALE

We cannot recommend the routine use of ultrasound for the screening of patients after
knee or hip arthroplasty for VTED. The best available evidence comes from two
randomized controlled studies, both of high quality and moderate applicability (see Table
14 for a summary of the results of these studies, Table 15 through Table 18 for a detailed
presentation of results, and Table 47 in Appendix XIII for our appraisal of their quality
and applicability), that compared routine ultrasound screening to not screening. The
control group was prolonged prophylaxis in one study, and a sham ultrasound in the
other. In the ultrasound groups, treatment of asymptomatic DVTs was based on the
ultrasound findings. Neither study found a statistically significant difference in
symptomatic PE rates (Table 15) between the ultrasound-screened and unscreened
patients, despite the fact that they had adequate statistical power.

Similar results are found when screening is accomplished using venography (Table 14
summarizes the results of the studies that evaluated the effects of ultrasound and
venographic screening on patient outcomes). Two retrospective comparative studies of
low quality and moderate applicability (see Table 47 in Appendix XII1) compared results
of patients who were screened for DVT by venography against results of patients who
were not screened (Table 16). Treatment of asymptomatic DVT varied according to
venographic results. Rates of readmission for PE and DVT did not significantly differ
between those who received screening venography and those who did not.

The available evidence also suggests that D-dimer is not a useful screening test for DVT
after arthroplasty. Three studies, one of high quality and two of moderate quality and all
of moderate applicability (Table 48 in Appendix XII1), evaluated the screening
performance of D-dimer. Two used ultrasound as the reference standard, while one used
venography.

One study of high quality and moderate applicability evaluated the screening
performance of magnetic resonance (MR) venography as compared to standard
venography. These data indicated that MR venography may be a good “rule in” test but
not a good “rule out” test.
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Given the lack of utility of ultrasound for diagnosis of unsuspected DVT’s and the lack of
any commonly available alternative screening test with greater utility, we do not
recommend routine screening for DVT in the hip and knee arthroplasty postoperative
patient population.

The reasons we excluded some studies initially considered for this recommendation
appears in Appendix X1V, Table 57.

FINDINGS
Table 14. DVT Screening Summary Table
Ultrasound vs. Ultrasound
Prolonged (proximal) vs. Venography vs. No
Outcome Prophylaxis Sham Ultrasound Venography
Fatal PE O O O
Symptomatic PE o O
Symptomatic DVT o
Symptomatic
Proximal DVT O O
Symptomatic Distal
DVT © ©
DVT O
Proximal DVT o
Distal DVT O
Major Bleeding O
Readmission for PE O
Readmission for
DVT ©

o: no statistically significant difference. ®: statistically significant in favor of screening

QUALITY AND APPLICABILITY

Two high quality randomized trials addressed ultrasound screening. Two low quality
comparative studies addressed venography screening. One high quality and two moderate
quality diagnostic studies addressed D-dimer screening, and one high quality diagnostic
study addressed MR venography. Each of these studies was of moderate applicability.
For details, see Table 47 and Table 48 in Appendix XIII.
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RESULTS

Table 15. Ultrasound Screening vs. No Screening - Results

Author N Joint | Group 1 Group2 Strength | Outcome Groupl | Group2 | Results
% %
(event/n) | (event/n)
Schimdt 346 | Both | Ultrasound | Prolonged | High Fatal PE 0% 0.6% Not
et al. Screening Prophylaxis (0/174) (2/172) Significant
2003
Schimdt 346 | Both | Ultrasound | Prolonged | High Symptomatic PE 0.6% 1.2% Not
et al. Screening Prophylaxis (1/274) (2/172) Significant
2003
Schimdt 346 | Both | Ultrasound | Prolonged | High Symptomatic DVT 1.1% 1.7% Not
et al. Screening Prophylaxis (2/174) (3/172) Significant
2003
Schimdt 346 | Both | Ultrasound | Prolonged | High Symptomatic Proximal | 1.1% 1.2% Not
et al. Screening Prophylaxis DVT (2/174) (2/1172) Significant
2003
Schimdt 346 | Both | Ultrasound | Prolonged | High Symptomatic Distal 0% 0.6% Not
et al. Screening Prophylaxis DVT (0/174) (1/172) Significant
2003
Schimdt 346 | Both | Ultrasound | Prolonged | Moderate | Asymptomatic DVT 4.1% 6.8% Not
et al. Screening Prophylaxis (at day 35) (71172) (11/162) | Significant
2003
Schimdt 346 | Both | Ultrasound | Prolonged | Moderate | Asymptomatic 1.7% 1.9% Not
et al. Screening Prophylaxis Proximal DVT (at day | (3/172) (3/162) Significant
2003 35)
Schimdt 346 | Both | Ultrasound | Prolonged | Moderate | Asymptomatic Distal 2.3% 4.9% Not
et al. Screening Prophylaxis DVT (at day 35) (4/172) (8/162) Significant
2003
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Table 15. Ultrasound Screening vs. No Screening - Results

Author N Joint | Group 1 Group2 Strength | Outcome Groupl | Group2 | Results

% %

(event/n) | (event/n)
Robinson 1024 | Both | Ultrasound | Sham High Symptomatic Proximal | 0.8% 0.6% Not
et al. Screening Ultrasound DVT (4/518) (3/506) Significant
1997 (proximal)
Robinson 1024 | Both | Ultrasound | Sham High Symptomatic PE 0% 0.4% Not
et al. Screening Ultrasound (0/518) (2/506) Significant
1997 (proximal)
Robinson 1024 | Both | Ultrasound | Sham High Fatal PE 0% 0% Not
et al. Screening Ultrasound (0/518) (0/506) Significant
1997 (proximal)
Robinson 1024 | Both | Ultrasound | Sham High Major Bleeding 0.2% 0% Not
et al. Screening Ultrasound (1/518) (0/506) Significant
1997 (proximal)
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Table 16. Venography Screening vs. No Screening - Results

Author N Joint | Group 1 Group2 | Strength | Outcome Groupl | Group2 | Results
% %
(event/n) | (event/n)

Pellegrini et al. 2006 559 | Knee | Venogram | No Low Readmission | 0% 0% Not
(Rochester data) venogram for PE (0/199) (0/360) Significant
Pellegrini et al. 2006 707 | Knee | Venogram | No Low Readmission | 0.5% 0% Not

(Penn State data) venogram for PE (3/611) (0/96) Significant
Pellegrini et al. 2006 559 | Knee | Venogram | No Low Fatal PE 0% 0% Not
(Rochester data) venogram (0/199) (0/360) Significant
Pellegrini et al. 2006 707 | Knee | Venogram | No Low Fatal PE 0.2% 0% Not

(Penn State data) venogram (1/611) (0/96) Significant
Pellegrini et al. 2006 559 | Knee | Venogram | No Low Readmission | 0.5% 0.6% Not
(Rochester data) venogram for DVT (1/199) (2/360) Significant
Pellegrini et al. 2006 707 | Knee | Venogram | No Low Readmission | 0.3% 0% Not

(Penn State data) venogram for DVT (2/611) (0/96) Significant
Pellegrini et al. 2005 | 1079 | Hip Venogram | No Low Readmission | 1.4% 0.4% Not
(Rochester data) venogram for PE (5/347) (3/732) Significant
Pellegrini et al. 2005 824 | Hip Venogram | No Low Readmission | 0.9% 0% Not

(Penn State data) venogram for PE (6/685) (0/139) Significant
Pellegrini et al. 2005 | 1079 | Hip Venogram | No Low Fatal PE 0.6% 0% Not
(Rochester data) venogram (2/347) (0/732) Significant
Pellegrini et al. 2005 824 | Hip Venogram | No Low Fatal PE 0.1% 0% Not

(Penn State data) venogram (1/685) (0/139) Significant
Pellegrini et al. 2005 | 1079 | Hip Venogram | No Low Readmission | 0.6% 1.2% Not
(Rochester data) venogram for DVT (2/347) (9/732) Significant
Pellegrini et al. 2005 824 | Hip Venogram | No Low Readmission | 1.0% 0% Not

(Penn State data) venogram for DVT (7/685) (0/139) Significant
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Table 17. D-dimer - Diagnostic Performance

Author N Test Joint | Reference | Outcome | Positive LR | Negative LR | Sensitivity | Specificity
Standard

Abrahamet | 168 | D-dimer, day 1, | Both | Ultrasound | Total 2.67 0.85 0.21 0.92

al. 1999 cut-off 2.808 DVT (1.2,5.95) (0.74,0.99) | (0.12,0.34) | (0.85,0.96)
pg/ml

Niimi et al. 207 | D-dimer, day 1, | Both | Ultrasound | Total 1.28 0.27 0.92 0.28

2010 cut-off 4.88 DVT (1.12,1.47) | (0.13,0.57) |(0.85,0.97) | (0.2,0.38)
pg/ml

Niimi et al. 207 | D-dimer, day 1, | Both | Ultrasound | Total 1.67 0.56 0.66 0.6

2010 cut-off 9.78 DVT (1.27,2.19) | (0.41,0.76) | (0.56,0.75) | (0.5,0.7)
pg/ml

Niimi et al. 207 | D-dimer, day 7, | Both | Ultrasound | Total 1.18 0.41 0.9 0.23

2010 cut-off 5.35 DVT (1.04,1.33) |(0.21,0.82) | (0.83,0.95) | (0.16, 0.33)
pg/ml

Niimi et al. 207 | D-dimer, postop | Both | Ultrasound | Total 1.64 0.49 0.73 0.55

2010 day 7, cut-off DVT (1.28,2.09) | (0.34,0.7) (0.63, 0.81) | (0.45, 0.65)
8.26 pg/ml

Bounameaux | 119 | D-dimer, day 3, | Knee | Venography | Total 1.06 0.15 1 0.06

etal. 1998 cut-off 1pg/ml DVT (0.99,1.13) | (0.01,2.68) |(0.93,1) (0.02, 0.14)

Bounameaux | 119 | D-dimer, day 3, | Knee | Venography | Total 1.15 0.75 0.73 0.37

et al. 1998 cut-off 2pg/ml DVT (0.9, 1.47) (0.43,1.29) | (0.58,0.84) | (0.25,0.49)

Bounameaux | 119 | D-dimer, day 3, | Knee | Venography | Total 2.22 0.56 0.59 0.74

etal. 1998 cut-off 3ug/ml DVT (1.41,3.51) | (0.39,0.8) (0.44,0.72) | (0.61, 0.83)

Bounameaux | 119 | D-dimer, day 3, | Knee | Venography | Total 2.67 0.78 0.31 0.88

et al. 1998 cut-off 4ug/ml DVT (1.24,5.74) | (0.63,0.95) | (0.19,0.46) | (0.78, 0.95)

Bounameaux | 119 | D-dimer, day 3, | Knee | Venography | Total 2.93 0.85 0.22 0.93

et al. 1998 cut-off  5Sug/ml DVT (1.09,7.92) |(0.72,0.99) |(0.11,0.35) | (0.84, 0.98)
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Table 18. MR Venography - Diagnostic Performance

Author N Test Joint | Reference | Outcome | Positive LR | Negative LR | Sensitivity | Specificity
Standard

Larcometal. | 191* | MR venography | Both | Venography | Proximal | 44.55 0.55 0.45 0.99

1996 DVT (9.7,204.3) |(0.32,0.95) |(0.17,0.77) | (0.96, 1)

#207 extremities in 191 patients
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RECOMMENDATION 2

Patients undergoing elective hip or knee arthroplasty are already at high risk for venous
thromboembolism. The practitioner might further assess the risk of venous
thromboembolism by determining whether these patients had a previous venous
thromboembolism.

Grade of Recommendation: Limited

Definition: A Limited recommendation means that the quality of the supporting evidence is unconvincing, or
that well-conducted studies show little clear advantage to one approach over another.

Implications: Practitioners should exercise clinical judgment when following a recommendation classified as
Limited, and should be alert to emerging evidence that might negate the current findings. Patient preference
should have a substantial influencing role.

Current evidence is not clear about whether factors other than a history of previous
venous thromboembolism increase the risk of venous thromboembolism in patients
undergoing elective hip or knee arthroplasty and, therefore, we are unable to recommend
for or against routinely assessing these patients for these factors.

Grade of Recommendation: Inconclusive

RATIONALE

Patients undergoing elective hip or knee arthroplasty are at high risk for venous
thromboembolic disease (VTED). Only one risk factor, previous history of VTED, has
sufficient evidence indicating that some of these patients may be at even higher risk.

The relevant evidence comes from two studies that evaluated patients with a personal
history of VTED — one of medium and one of low strength. The Pedersen study of over
68,000 patients found a relative risk of 8.1, and the Warwick study of over 14,000
patients found a hazard ratio of 4.92 for post-operative VTED in patients with a previous
history of VTED (see Table 20 for a summary of the results of these studies).

Twenty-nine studies addressed whether patients with one or more potential risk factors,
other than previous VTED, have higher rates of VTED. The list of potential VTED risk
factors for which we sought evidence is listed in Table 19. The studies were all of low or
very low quality (see Table 49 in Appendix XIII for a summary of our appraisal of the
quality and applicability of these studies). A statistically significant increase in VTED
resulting from these other risk factors that confer an increased risk of VTED in surgeries
other than primary hip or knee arthroplasty was not found in studies of hip or knee
arthroplasty patients. This might be because these other VTED risk factors confer a lower
overall risk than primary hip or knee arthroplasty surgery itself. Therefore, their effects
may not be seen against the relatively high background risk already being experienced by
patients receiving elective hip or knee arthroplasty. Therefore, we are unable to
recommend further risk stratification based on these factors.

No data specific to hip or knee arthroplasty were found addressing many potential risk
factors, and in many instances where it was found, it was of very low quality and it was
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contradictory (see Table 19 for a summary of the results of these studies and Table 21 for
a detailed presentation of their results). Data from patients undergoing surgical
procedures other than primary hip and knee arthroplasty were found also of very low
quality (Table 23) and therefore were unreliable. We excluded some of the studies we
retrieved to address this recommendation. These studies, and the reasons for their
exclusion are listed in Appendix XIV, Table 58.
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FINDINGS
Table 19. VTED Risk Factors Summary Table

Symptomatic Symp. Symp.

Risk Factor VTE PE DVT VTE PE DVT

Personal history of VTE o0 @)
Age 00 Yol Ye! °
Cancer o 00@0
Personal/family history of o o
blood clotting disorders
Birth control or hormone

o o o o
replacement therapy
Varicose Veins oce o
Venous Stasis Disease o o
Obesity [ 00@0 °
Chronic Lung Disease o] J¢
Current bed rest or 5 o
restricted mobility
Diabetes o 00 o)
Stable hypertension 00 o 00
Stable cardiovascular

. 0 000

disease
Smoking 0000 00
Ethnicity/race cee OOee
Duration of surgery oe o
Peripheral vascular o o
disease
Recent pelvic or lower o
extremity surgery
Screening instruments PR
(Caprini)
Central venous access ¢
Inflammatory bowel
disease

Immobilization of limb

for last month

Recent confinement to

bed rest for 72 hours (3

months)

Lymphedema

o: no statistically significant difference; e: statistically significant risk factor; ¢: statistically
significant risk factor among non-arthroplasty patients; ¢: no statistically significant difference
among non-arthroplasty patients

Note: Each circle or diamond represents a separate study.
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QUALITY AND APPLICABILITY

Three low quality studies addressed the history of VTED as arisk factor for VTED. One
study was of high applicability, raising its overall strength to moderate. The other two
studies were of moderate applicability. For details, see Table 49 in Appendix XIII.

We included eight low quality and twenty-one very low quality studies addressing other
potential risk factors for VTED. One low quality study had high applicability, raising its
strength to moderate, while another low quality study had low applicability, lowering its
strength to very low. Five very low quality studies had low applicability. All other studies
were of moderate applicability. For details, see Table 49 in Appendix XIII.

RESULTS
Table 20. History of VTE as a Risk Factor for VTE
Author N Strength Outcome Joint | Risk Factor Results
VTE History of RR: 8.1
Pedersen | 68,155 | Moderate | hospitalization | Hip VTE (6.1, 10.8)
Symptomatic History of HR: 4.92
Warwick 14,802 Low VTE Both VTE (3.15, 7.67)
History of
Joseph 569 Low VTE Both VTE NS
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Table 21. Risk Factors for VTE among Hip and Knee Arthroplasty Patients
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S |lcso| 5|l c8| 0| 3| F|5|le|ls|2la|X|=|%8®|E
2le |82 S|€5|S|2/8|2|8|&| 2|2 8|58k
S| o/ d|los| 2| | s |lo|lo]lc |8 | 8| 5 E|l S| 3| &
Author N Strength | Outcome Joint | 2 | < |©Q|¥H| T x| >]>/0 |0 |0 T H|a| o W 0 X
VTE
Pedersen 68,155 Moderate | hospitalization | Hip |e |o |o |Xx X X X | X |x |Xx |o |x |e |x |X X | X
DVT
Fujita 302 Low (venogram) Both {[x |e |x |[X X X X |X |® |X |o |X |[X |X |o |[X |o |X
Joseph 569 Low | VTE Both [0 |e [o® [O° o |x X |[x |o [x [x |x [x |[x |[x |[x |o |o
Symptomatic
Warwick 14,802 Low VTE Both |e |0 |X |X X X X |o |e |X [x |x |o |x |x |x |[x |x
Leizorovicz | 386 Low VTE Both {[x |o |o [X X X o |X |o |o |X |[Xx |o [x [o |x |e |Xx
Guijarro
(hip) 31,769 Low VTE Hip |x |e |o |X X X X |Xx |o |o |o |o o |x |X |x |X |X
Guijarro
(knee) 58,037 Low VTE Knee [ x |o |e [X X X X |x | | |o |o o |Xx |X |[X |X |X
Eriksson 135 V.Low | VTE Hip |e |o |x |X X X e | X X |[X |o |[X |X |[X |o |X |o |[X
Beksac 1,986 V. Low VTE Hip e |0 |e |Xx X X X | X e X [X |Xx |x |Xx o |x |x |X
DVT
Lowe 374 V.Low | (venogram) Hip | X X | X o° | X o |Xx X | X |[x |x |x X X |X
Won 1,608 V. Low | VTE Both | x o | x X X X | x X o |x |x |x X |o |x

53




V. Low | Symptomatic
Gandhi 1,460 DVT Knee | x |o |x |x X | x X |x |o%|x |o%|o%|x |[x |x |x
Mahomed | 55,975/ | V. Low o/
2003 12,233} PE Hip X e [ X |X X X X | X | X |X X | X [ X |x |X o
Mahomed 124,986/ | V. Low o/
2005 11,726+ PE Knee | X o | X |X X X X | X | X |X X | X [ X | X |X o
Memtsoudis | 6,901,324 | V. Low | PE Both | x | *° |x |X X X X |x |® |o |* |x |* |x |x
V. Low | DVT
Pearse 223 (ultrasound) Knee |o |o |Xx [|X X o X |o |o |X |X |X |[X |X |X |X
V. Low | Symptomatic
Ryu 338 PE Knee | x |o |x |[X X X X |Xx |o |o |o |o |x |x |o |x
SooHoo V. Low
2006 222,684 PE Knee | X e | X X X X X X X X X X X | X X °
V. Low | Symptomatic
Mraovic 7,389 PE Both [x |e |o |x X | x x |x |e |o |of|o |o |x |x |x
Keeney 705 V. Low | VTE Hip |e |e |x |X X X X |X |o |x |x |x |x |x |x |o
White 1998 | 77,629 V. Low | VTE Hip X | O |[x |x X X X | X [ X |X |[X |X |[X |[X |X
SooHoo V. Low
2010 138,399 VTE Hip X o | X X X X X X X X o | X X o | X °
VTE
White 2000 | 889 Low hospitalization | Hip |e |e | o |Xx X o X |X |® |x |Xx |x |[x |x |x |o
Hurbanek 318 V. Low | VTE Both |O |o |oO |X X o X |x |o|o|o|o|o|x |o|Xx
Lemos 240 V. Low | PE Both |o |e |o |Xx X o o |Xx |x |o |o |o |* |o |o |x
Proximal DVT
Nathan 137 V. Low (ultrasound) Knee [ X | X |X [X X X X [ X [ X X [ X |X |[X |x |x [X

o= statistically significant risk factor; o= not statistically significant risk factor; x=not included in regression model;*= significantly lower risk; o=
used as covariate in model, multivariate results not reported

? History of cancer; "Recent surgery; “APC Resistance p=.02 ,Factor V Leiden p=0.08;  individual variable not significant but included in model
with metabolic syndrome, which was significant and included the individual variables; ¢ lower risk at <44 years and at >85 years; " diabetes not
significant, but elevated blood glucose was significant in same model; fprimary / revision

54




Table 22. Risk Factors for VTE among Hip and Knee Arthroplasty Patients - Results

Author N Strength Outcome Joint Risk Factor Results
Fujita 302 Low DVT (venogram) | Both Age OR: 1.036/yr.
Symptomatic
Warwick 14,802 Low VTE Both Age NS
Joseph 569 Low VTE Both Age Significant
Leizorovicz 386 Low VTE Both Age NS
Guijarro 31,769 Low VTE Hip Age Age >70 OR: 1.5 (1.1, 1.9)
Guijarro 58,037 Low VTE Knee Age NS
<50 yrs = reference
50-59: RR =0.81 (0.54, 1.22)
60-69: 0.92 (0.64, 1.32)
VTE 70-79: 0.92 (0.59, 1.44)
Pedersen 68,155 Moderate hospitalization Hip Age 80+: 0.88 (0.59, 1.32)
Leizorovicz 386 Low VTE Both Cancer NS
Guijarro 31,769 Low VTE Hip Cancer NS
Guijarro 58,037 Low VTE Knee Cancer OR: 2.2 (1.03, 4.6)
VTE
Pedersen 68,155 Moderate hospitalization Hip Cancer RR: 0.93 (0.68, 1.28)
Symptomatic Cardiovascular
Warwick 14,802 Low VTE Both Disease NS
Cardiovascular
Leizorovicz 386 Low VTE Both Disease NS
Cardiovascular
Guijarro 31,769 Low VTE Hip Disease NS
Cardiovascular
Guijarro 58,037 Low VTE Knee Disease NS
VTE Cardiovascular
Pedersen 68,155 Moderate hospitalization Hip Disease RR: 1.4 (1.15,1.7)
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Table 22. Risk Factors for VTE among Hip and Knee Arthroplasty Patients - Results

Author N Strength Outcome Joint Risk Factor Results
Chronic Lung
Leizorovicz 386 Low VTE Both Disease NS
Chronic Lung
Guijarro 31,769 Low VTE Hip Disease NS
Chronic Lung
Guijarro 58,037 Low VTE Knee Disease OR: 1.5 (1.02, 2.1)
Guijarro 31,769 Low VTE Hip Diabetes NS
Guijarro 58,037 Low VTE Knee Diabetes NS
VTE
Pedersen 68,155 Moderate hospitalization Hip Diabetes RR: 1.13 (0.76, 1.69)
Joseph 569 Low VTE Both | Duration of Surgery NS
Leizorovicz 386 Low VTE Both | Duration of Surgery OR: 1.47/hr. (1.08, 2.01)
Joseph 569 Low VTE Both History of VTE NS
APC Resistance OR: 3.13 (1.2,
8.17)
History of Blood Factor V Leiden OR: 3.21 (0.88,
Lowe 374 V.Low | DVT (venogram) | Hip Clotting Disorders 11.69)
History of Blood
Joseph 569 Low VTE Both | Clotting Disorders NS
Joseph 569 Low VTE Both History of Cancer NS
Symptomatic
Warwick 14,802 Low VTE Both History of VTE HR: 4.92 (3.15, 7.67)
VTE
Pedersen 68,155 Moderate hospitalization Hip History of VTE RR: 8.1 (6.1, 10.8)
Hormone
Pearse 223 V. Low | DVT (ultrasound) | Knee | Replacement Therapy OR: 0.69 (0.15, 3.1)
Hormone
Lemos 240 V. Low PE Both | Replacement Therapy NS
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Table 22. Risk Factors for VTE among Hip and Knee Arthroplasty Patients - Results

Author N Strength Outcome Joint Risk Factor Results
Hormone OR: 0.68 (0.3,1.2)
Hurbanek 318 V. Low VTE Both | Replacement Therapy | (95% CI estimated from graph)
Low VTE Hormone
White 2000 889 Hospitalization Hip | Replacement Therapy NS
OR: 2.3 (0.6, 32.2);
Symptomatic also metabolic syndrome OR: 3.0
Gandbhi 1,460 V. Low DVT Knee Hypertension (1.1,12.4)
Ryu 338 V. Low Symptomatic PE | Knee Hypertension NS
Mraovic 7,389 V. Low Symptomatic PE | Both Hypertension OR: 0.86 (0.56, 1.32)
Guijarro 31,769 Low VTE Hip Hypertension NS
Guijarro 58,037 Low VTE Knee Hypertension NS
Fujita 302 Low DVT (venogram) | Both Obesity OR: 1.122/unit BMI
Symptomatic
Warwick 14,802 Low VTE Both Obesity BMI >30: HR: 1.68 (1.25, 2.26)
Joseph 569 Low VTE Both Obesity NS
Leizorovicz 386 Low VTE Both Obesity NS
Guijarro 31,769 Low VTE Hip Obesity NS
Guijarro 58,037 Low VTE Knee Obesity OR: 1.7 (1.2, 2.3)
Peripheral Vascular
Lemos 240 V. Low PE Both Disease NS
Peripheral Vascular
SooHoo0 2010 | 138,399 V. Low VTE Hip Disease OR: 1.10 (0.69, 1.77)
Mahomed 55,975 African American vs. White
2003 (primary) V. Low PE Hip Race OR: 1.07 (0.69, 1.65)
Mahomed 12,233 African American vs. White
2003 (revision) V. Low PE Hip Race OR: 1.24 (0.53, 2.92)
Mahomed 124,986 African American vs. White
2005 (primary) V. Low PE Knee Race RR: 1.0 (0.8, 1.3)
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Table 22. Risk Factors for VTE among Hip and Knee Arthroplasty Patients - Results

Author N Strength Outcome Joint Risk Factor Results
Mahomed 11,726 African American vs. White
2005 (revision) V. Low PE Knee Race OR: 1.4 (0.6, 3.5)
White = reference
African American:
OR:1.45 (1.38, 1.53)
Not Stated: OR: 1.32 (1.28,1.36)
Memtsoudis | 6,901,324 | V. Low PE Both Race Other: OR: 0.82 (0.72, 0.93)
White = reference
African American:
OR: 1.74 (1.36, 2.23)
SooHo0 2006 | 222,684 V. Low PE Knee Race Hispanic: OR: 0.84 (0.65, 1.09)
Keeney 705 V. Low VTE Hip Race NS (African American vs. White)
White = reference
Asian
African American
White 1998 77,629 V. Low VTE Hip Race Hispanic
White = reference
African American:
OR: 1.89 (1.44, 2.47)
Asian: OR: 1.17 (0.75, 1.83)
SooHoo0 2010 | 138,399 V. Low VTE Hip Race Hispanic: 0.73 (0.53, 1.01)
Joseph 569 Low VTE Both Recent Surgery NS
Significant - univariate
(9.5% of homebound patients vs.
Proximal DVT 4.8% of ambulant <1 km vs.
Nathan 137 V. Low (ultrasound) Knee | Restricted Mobility 0% of ambulant >1 km)
Joseph 569 Low VTE Both | Restricted Mobility NS
Lowe 374 V. Low DVT (venogram) | Hip Smoking NS
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Table 22. Risk Factors for VTE among Hip and Knee Arthroplasty Patients - Results

Author N Strength Outcome Joint Risk Factor Results
Leizorovicz 386 Low VTE Both Smoking NS
Eriksson 135 V. Low VTE Hip Smoking NS
Beksac 1,986 V. Low VTE Hip Smoking NS
Won 1,608 V. Low VTE Both Smoking NS
Lowe 374 V.Low | DVT (venogram) | Hip Varicose Veins NS
Leizorovicz 386 Low VTE Both Varicose Veins NS
Eriksson 135 V. Low VTE Hip Varicose Veins Significant
Venous Stasis
Pearse 223 V.Low | DVT (ultrasound) | Knee Disease OR: 2.7 (0.95, 7.6)
Symptomatic Venous Stasis
Warwick 14,802 Low VTE Both Disease NS

HR= Hazard Ratio; OR= Odds Ratio; RR= Relative Risk; NS= Not Significant in multivariate analysis
Note: If 95% Confidence Intervals are not listed in the above table, they were not reported by the study authors
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Table 23. Risk Factors for VTE - Data from Non--Arthroplasty Patients

Author | N Strength Outcome | Type(s) of Surgery | Risk Factor Results
Kosir 108 V. Low DVT General, lasting at Prognostic indicator (risk score No DVTs in any of 108
least 1 hour based on age, BMI, Hemoglobin | patients in study
level, and colorectal patients)
Hatef 360 V. Low VTE Excisional Body 4-level risk score based on Significant risk factor; no
Contouring Davison-Caprini model adjustment for other variables
Bahl 8216 | V. Low VTE General, Vascular, 4-level risk score based on Significant risk factor after
and Urologic Caprini model adjustment for year and length
of inpatient stay
Bahl 8216 | V. Low VTE General, Vascular, Inflammatory Bowel Disease Not significant risk factor
and Urologic
Bahl 8216 | V. Low VTE General, Vascular, Central venous access Significant risk factor after
and Urologic adjustment for other factors in
Caprini model
Frizzelli | 810 V. Low DVT Cardiac Central venous catheter 48% of patients had DVT

(case series)
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RECOMMENDATION 3

Patients undergoing elective hip or knee arthroplasty are at risk for bleeding and
bleeding-associated complications. In the absence of reliable evidence, it is the opinion of
this work group that patients be assessed for known bleeding disorders like hemophilia
and for the presence of active liver disease which further increase the risk for bleeding
and bleeding-associated complications.

Grade of Recommendation: Consensus

Definition: A Consensus recommendation means that expert opinion supports the guideline recommendation
even though there is no available empirical evidence that meets the inclusion criteria of the guideline’s
systematic review.

Implications: Practitioners should be flexible in deciding whether to follow a recommendation classified as
Consensus, although they may give it preference over alternatives. Patient preference should have a
substantial influencing role.

Current evidence is not clear about whether factors other than the presence of a known
bleeding disorder or active liver disease increase the chance of bleeding in these patients
and, therefore, we are unable to recommend for or against using them to assess a patient’s
risk of bleeding.

Grade of Recommendation: Inconclusive

Definition: An Inconclusive recommendation means that there is a lack of compelling evidence that has
resulted in an unclear balance between benefits and potential harm.

Implications: Practitioners should feel little constraint in following a recommendation labeled as
Inconclusive, exercise clinical judgment, and be alert for emerging evidence that clarifies or helps to
determine the balance between benefits and potential harm. Patient preference should have a substantial
influencing role.

RATIONALE

Bleeding complications related to the soft tissue envelope around the surgical site and the
effects of bleeding on functional outcomes are an important concern. A hematoma can
lead to joint stiffness and a compromised functional outcome or to a periprosthetic joint
infection (with its associated morbidity). Although these potential risks have historically
not been addressed in other guidelines on this topic, given the seriousness of these
concerns, this work group believed it necessary to address them.

We found very little data that addressed risk factors for bleeding in patients undergoing
elective hip or knee replacement surgery (see Table 24 for the list of risk factors for
which we sought evidence and for a summary of these results. Two studies of very low
quality (see Table 50 in Appendix XII1) addressed patients with hemophilia, with the
only comparative study finding it to be a significant predictor of hemarthrosis. One
comparative study of very low quality addressed cirrhosis of the liver and found it to be a
significant predictor of perioperative blood loss (Table 25).
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Therefore, patients with a known bleeding disorder or active liver disease may have an
increased risk for bleeding. Evaluating patients for these factors has minimal cost and low
risk to the patient; we believe that these actions are consistent with the current practice of
most orthopaedic surgeons. Recommendation 7 discusses the recommended
thromboprophylaxis strategy for these patients.

Evidence about whether factors other than the presence of a known bleeding disorder or
active liver disease affect the risk for bleeding in patients undergoing primary hip and
knee arthroplasty is unclear. Six low quality studies among non-arthroplasty surgical
patients did not find convincing evidence that preoperative coagulation screening predicts
postoperative bleeding (Table 50 in Appendix XIII summarizes our evaluation of the
quality and applicability of these studies).

e Dbleeding time predicted blood loss in one of three studies

e fibrinogen predicted blood loss in one of three studies

e platelet count predicted blood loss in one of six studies

e prothrombin time predicted blood loss in one of six studies (Table 27).

In other very low quality (and, therefore, unreliable) studies of non-arthroplasty surgical
patients (Table 26):

e thrombocytopenia was a significant predictor of postoperative intracranial
hematoma among intracranial surgery patients,

e a history of gastrointestinal (GI) bleed was not a significant predictor of
postoperative upper Gl bleeding among non-ulcer surgery patients,

e a history of bleeding with previous surgery did predict excessive bleeding among
cardiac bypass patients, while

e epistaxis and a history of bleeding with dental extraction each did not predict
major bleeding among Type 1 von Willebrand disease patients undergoing
surgery.

No data were found addressing the other risk factors (see Table 24 for the list of risk
factors for which we sought evidence).

The data on hemorrhage-related complications are also sparse. Three low quality and
fourteen very low quality studies addressed whether patients with one or more potential
risk factors have higher rates of hemorrhage-associated complications. (The results of
these studies are summarized in Table 28, Table 29 and Table 30, which provide a
detailed description of these studies’ results. Our evaluation of their quality and
applicability is shown in Appendix XII1, Table 51) Low hemoglobin levels and more
complex revision procedures did predict a higher risk of transfusion, but none of the
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factors studied could be directly tied to hemorrhage-associated complications such as
deep periprosthetic joint infection.

Due to the inconclusive evidence regarding other risk factors for bleeding or hemorrhage-
associated complications among elective hip and knee arthroplasty patients, we are
unable to recommend for or against further risk stratification.

The clinician should be aware of established contraindications against the use of
individual anticoagulant agents.

We excluded some of the studies we retrieved to address this recommendation. These
studies, and the reasons for their exclusion are listed in Appendix X1V, Table 59- Table
60.
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FINDINGS
QUALITY AND APPLICABILITY

The two studies addressing hemophilia and the study addressing cirrhosis of the liver
were of very low quality. The six studies addressing coagulation screening were all of
low quality. The five included studies addressing other potential risk factors for bleeding
were all of very low quality. All included studies for this recommendation were of
moderate applicability. For details, see Table 50 in Appendix XIII.

We included three low quality and fourteen very low quality studies addressing potential

risk factors for hemorrhage-associated complications. All included studies were of
moderate applicability. For details, see Table 51 in Appendix XIII.

64



1 RESULTS
2  Table 24. Risk Factors for Bleeding Summary Table
Peri- Intra-

Hemar-  operative  operative
Risk Factor throsis  Blood Loss Blood Loss

Post- Intra- Reoperation Upper
operative cranial due to Major  Excessive Gl
Blood Loss Hematoma  Bleeding Bleeding Bleeding Bleeding

History of GI Bleeding

History of Bleeding with

Previous Surgery

Bleeding Disorder °

History of Bleeding After

Dental Extractions

History of Hemorrhagic

Stroke

History of Retroperitoneal

Bleeding

Liver Disease i

Thrombocytopenia

Easy Bruising

Epistaxis

History of DIC

Abnormal Coagulation

Screening:
aPTT 0000
Bleeding Time 00
Fibrinogen
Platelet Count 0000
Prothrombin Time 0000

Relevant bleeding in the past

6 months

<&
L 2R Rl e

O

<SS <O
<

3 o:no statistically significant difference; e: statistically significant risk factor; ¢: statistically significant risk factor among non-arthroplasty
4 patients; ¢: no statistically significant difference among non-arthroplasty patients Note: Each circle or diamond represents a separate study.
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Table 25. Risk Factors for Bleeding - Data among Arthroplasty Patients

Author | Risk Factor | N | Strength | Joint Outcome Results
Sikkema 52% in hemophilia patients vs.
2010 Hemophilia | 81 | V.Low | Both | Hemarthrosis | 7% in control patients (p<.001)
Perioperative 1100 mL
Blood Loss (range: 300-1200)
V. Low
Innocenti (Case
2007 | Hemophilia | 20 | Series) | Knee | Hemarthrosis 1 (5%)
470 mL more in cirrhosis
Shih Cirrhosis Perioperative patients
2004 | of the Liver | 84 | V.Low | Knee | Blood Loss (1370 vs. 900: p <.001)
V.Low
Kim Aplastic (Case Postoperative
2000 Anemia 19 | Series) | Hip | Blood Loss 656 mL (range: 252-1274)
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Table 26. Risk Factors for Bleeding - Data among Non-Arthroplasty Patients

Author Risk Factor N | Strength Patient Type Outcome Results
Type 1 von Willebrand and
possible Type 1 von
Willebrand disease patients Not significant in
undergoing any surgical multivariate
Woods 2008 Epistaxis 311 | V.Low procedure Major bleeding analysis
Type 1 von Willebrand and
possible Type 1 von
Willebrand disease patients Not significant in
History of Bleeding with undergoing any surgical multivariate
Woods 2008 Dental Extractions 311 | V.Low procedure Major bleeding analysis
Excessive
Bleeding (chest
tube drainage Significant
History of Bleeding with Cardiac Surgery with over 24 hours of | Adjusted OR: 2.42
Nuttall 2006 Previous Surgery 174 | V.Low | Cardiopulmonary Bypass 750mL) (1.1,5.29)
Postoperative
Upper NS
Della Ratta Grastrointestinal | OR: 1.31 (0.36,
1993 History of Gl Bleed 180 | V. Low Nonulcer Surgery Tract Bleeding 4.36)
Postoperative
Thrombocytopenia (platelet Intracranial Significant
Chan 1989 count < 150,000/ul) 1582 | V. Low Intracranial Surgery Hematoma OR: 41 (17, 94)
9
10
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Table 27. Coagulation Screening among Non-Arthroplasty Patients - Results

Results from

Coagulation Multivariate
Author Screening Test Test Range | N | Strength Patient Type Outcome Analysis
Activated Partial Cardiac Surgery with
Gravlee Thromboplastin Cardiopulmonary Mediastinal Drainage (16
1994 Time Not Reported | 897 Low Bypass hours) NS
Activated Partial
Dorman Thromboplastin Coronary Artery Intraoperative Blood
1993 Time 17.8-40 (s) 60 Low Bypass Surgery Loss NS
Cumulative (24 hours)
Activated Partial Cardiac Surgery with Chest Tube Drainage
Despotis | Thromboplastin Cardiopulmonary (CTD) and Excessive
1996 Time Not Reported | 487 Low Bypass CTD NS
Activated Partial 80-153
EIMalik | Thromboplastin (Pt/control Transurethral Total Blood Loss (24
2000 Time %) 121 Low Prostatectomy hours) NS
Activated Partial Coronary Artery
Karlsson | Thromboplastin | All in normal Bypass Grafting Chest Tube Drainage (12
2008 Time range 170 Low Surgery hours) NS
Partial
Gerlach Thromboplastin
2002 Time Not Reported | 876 Low Intracranial Surgery Intracranial Hematoma NS
Dorman Coronary Artery Intraoperative Blood
1993 Bleeding Time 1.5-12 (min) | 60 Low Bypass Surgery Loss P<.05
Cumulative (24 hours)
Cardiac Surgery with Chest Tube Drainage
Despotis Cardiopulmonary (CTD) and Excessive
1996 Bleeding Time Not Reported | 487 Low Bypass CTD NS
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Table 27. Coagulation Screening among Non-Arthroplasty Patients - Results

Results from

Coagulation Multivariate
Author Screening Test Test Range | N | Strength Patient Type Outcome Analysis
Cardiac Surgery with
Gravlee | Earlobe Bleeding Cardiopulmonary Mediastinal Drainage (16
1994 Time Not Reported | 897 Low Bypass hours) NS
Dorman 201-812 Coronary Artery Intraoperative Blood
1993 Fibrinogen (mg/dL) 60 Low Bypass Surgery Loss NS
Gerlach
2002 Fibrinogen Not Reported | 876 Low Intracranial Surgery Intracranial Hematoma NS
Coronary Artery
Karlsson Bypass Grafting Chest Tube Drainage (12 r=-0.53,
2008 Fibrinogen 2.4-8.1¢g/L | 170 Low Surgery hours) P<.001
Cardiac Surgery with
Gravlee Cardiopulmonary Mediastinal Drainage (16
1994 Platelet Count Not Reported | 897 Low Bypass hours) NS
Dorman 140-440 Coronary Artery Intraoperative Blood
1993 Platelet Count (x103mm°®) | 60 Low Bypass Surgery Loss P<.05
Cumulative (24 hours)
Cardiac Surgery with Chest Tube Drainage
Despotis Cardiopulmonary (CTD) and Excessive
1996 Platelet Count Not Reported | 487 Low Bypass CTD NS
ElMalik 101-525 (x Transurethral Total Blood Loss (24
2000 Platelet Count x10*/pL) 121 Low Prostatectomy hours) NS
Gerlach
2002 Platelet Count Not Reported | 876 Low Intracranial Surgery Intracranial Hematoma NS
Coronary Artery
Karlsson All in normal Bypass Grafting Chest Tube Drainage (12
2008 Platelet Count range 170 Low Surgery hours) NS
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Table 27. Coagulation Screening among Non-Arthroplasty Patients - Results

Results from
Coagulation Multivariate
Author Screening Test Test Range | N | Strength Patient Type Outcome Analysis
Cardiac Surgery with

Gravlee Cardiopulmonary Mediastinal Drainage (16

1994 Prothrombin Time | Not Reported | 897 Low Bypass hours) NS
Dorman Coronary Artery Intraoperative Blood

1993 Prothrombin Time | 10.7-13.2(s) | 60 Low Bypass Surgery Loss P<.05

Cumulative (24 hours)
Cardiac Surgery with Chest Tube Drainage

Despotis Cardiopulmonary (CTD) and Excessive

1996 Prothrombin Time | Not Reported | 487 Low Bypass CTD NS

91-125

ElMalik (Pt/control Transurethral Total Blood Loss (24

2000 Prothrombin Time %) 121 Low Prostatectomy hours) NS
Gerlach

2002 Prothrombin Time | Not Reported | 876 Low Intracranial Surgery Intracranial Hematoma NS

6 patients
had elevated Coronary Artery

Karlsson INR (1.3- Bypass Grafting Chest Tube Drainage (12

2008 Prothrombin Time 1.9) 170 Low Surgery hours) NS

12
13
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Table 28. Summary Table for Hemorrhage-Associated Complications Risk Factors
Hemarthrosis

Requiring

Risk Factor Infection Transfusion Dehiscence  Operation
Patient unwilling to accept
transfusion
Obesity coe 00
Low Hemoglobin (XX X )
Immunocompromised State o0 oce O
Inflammatory Arthritis ce 0O o

Connective Tissue Disease
Previous surgery or revision
arthroplasty

Spinal or epidural anesthesia
for which >2 attempts at
placement were made, or the
placement was traumatic
Planned indwelling intrathecal
or epidural catheter >6 hours
post-surgery

00000

o: no statistically significant difference. ®: statistically significant risk factor
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Table 29. Risk Factors for Hemorrhage-Associated Complications - Multivariate Results
.8 Z = 2
o .2 = .2 o > 2
SE Ef 2 § 8%
EE et J2 & 3£
. . Eg 8« § O xsE
Anticoagulation S = T <
Author N Strength Used Outcome Joint
Guerin 162 Low Yes Transfusion Both X X ° X | X
Aderinto 1016 Low Yes Transfusion Hip X X ° o | X
Borghi 2884 Low Not Reported Allogenic Transfusion Both X X ° X | ®
Mesa-
Ramos 121 V. Low Yes Transfusion Knee o X ° o | X
Moran 759 V. Low Not Reported Superficial Wound Infection Hip X X X o | X
Amin 76 V. Low Yes Superficial Wound Infection Knee X O X o | X
Chee 106 V. Low Yes Superficial Wound Infection Hip X X X o | X
Rashiq 918 V. Low Not Reported Allogenic Transfusion Hip X X ° X | o
Rashiq 957 V. Low Not Reported Allogenic Transfusion Knee X X ° X | o
Bong 1194 V. Low Yes Any Transfusion/Allogenic Transfusion Knee X o/e ° o | X
Walsh 1035 V. Low Yes Any Transfusion/Allogenic Transfusion Hip X o e/o | o | X
Sikkema 81 V. Low N/Y+ Hemarthrosis requiring reoperation Both o X X X | X
SooHoo | 138,399 | V.Low Not Reported Infection Hip ° o X X | X
Marchant | 1,032,039 | V. Low Not Reported Infection/Transfusion/Other Wound Complications | Both | e*/e/o | X X X | X
Larocque 599 V. Low Not Reported Transfusion Both X X ) X | ®
Saleh 1142 V. Low Not Reported Transfusion Both X X ° X | ®
Marx 354 V. Low Not Reported Transfusion Hip X o ) X | o
White 9580 V. Low Not Reported Wound infection/dehiscence Hip X ° X X | X
o= statistically significant risk factor; o= not statistically significant risk factor; x=not included in regression model; o= used as covariate in
model, multivariate results not reported; *Infection is significant only for uncontrolled diabetes, not controlled diabetes; tHemophilia patients did
not receive antithrombotic prophylaxis but control patients did
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Table 30. Risk Factors for Hemorrhage-Associated Complications — Results Details

Author N Strength Outcome Joint Risk Factor Results
Hemarthrosis requiring 11.1% vs. 1.9%
Sikkema 81 V. Low reoperation Both Hemophilia (not significant)
Bong 1194 V. Low Allogenic Transfusion Knee | Inflammatory Arthritis RR: 2.36 (significant)
Walsh 1035 V. Low Allogenic Transfusion Hip Inflammatory Arthritis | RR: 1.51 (not significant)
Bong 1194 V. Low Any Transfusion Knee | Inflammatory Arthritis | RR: 1.41 (not significant)
Walsh 1035 V. Low Any Transfusion Hip Inflammatory Arthritis | RR: 1.27 (not significant)
SooHoo 138,399 V. Low Infection Hip Inflammatory Arthritis OR: 1.47 (0.90, 2.41)
Marx 354 V. Low Transfusion Hip Inflammatory Arthritis Not Significant
0.6% vs 0.1% (age-
White 9580 V. Low Wound Dehiscence Hip Inflammatory Arthritis adjusted p<0.001)
1.7% vs. 0.8% (age-
White 9580 V. Low Wound Infection Hip Inflammatory Arthritis adjusted p=.01)
Significant; <13 g/dL vs.
Low Hemoglobin 13-15 g/dL: RR=1.5; vs.
Guerin 162 Low Transfusion Both (continuous) 15+: RR=4
Low Hemoglobin (<10
Borghi 2884 Low Allogenic Transfusion Both g/dL) OR: 8.8 (6.5, 16.8)
Low Hemoglobin
Aderinto 1016 Low Transfusion Hip (continuous) Significant
Superficial Wound
Moran 759 V. Low Infection Hip Obesity Not Significant
17.1% among morbidly
Superficial Wound obese vs. 0% among non-
Amin 76 V. Low Infection Knee Obesity obese (significant)
9.1% among morbidly
obese vs. 3.6% among
Superficial Wound non-obese (not
Chee 106 V. Low Infection Hip Obesity significant)
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Table 30. Risk Factors for Hemorrhage-Associated Complications — Results Details

Author N Strength Outcome Joint Risk Factor Results
Aderinto 1016 Low Transfusion Hip Obesity Not Significant
Mesa-Ramos 121 V. Low Transfusion Knee Obesity Not Significant
OR of hip revision vs.
primary hip or knee: 5.8
Borghi 2884 Low Allogenic Transfusion Both Revision Arthroplasty (3.9,8.5)
Rashiq 918 V. Low Allogenic Transfusion Hip Revision Arthroplasty OR: 1.07 (0.61, 1.89);
Rashiq 957 V. Low Allogenic Transfusion Knee Revision Arthroplasty OR: 1.08 (0.63, 1.85)
Larocque 599 V. Low Transfusion Both Revision Arthroplasty OR: 4.5 (1.36, 14.6)
Reference: Primary knee
Revision knee
OR: 1.88 (0.62, 5.22)
Primary hip:
OR: 4.6 (3.01, 6.83)
Revision hip:
Saleh 1142 V. Low Transfusion Both Revision Arthroplasty OR: 17.8 (9.6, 33)
Marx 354 V. Low Transfusion Hip Revision Arthroplasty Not Significant
Marchant 1,032,039 | V.Low Infection Both Uncontrolled Diabetes OR: 2.310 (1.424,3.747)
Marchant 1,032,039 | V.Low Infection Both Controlled Diabetes OR: 0.998 (0.843, 1.066)
SooHoo 138,399 V. Low Infection Hip | Uncomplicated diabetes OR: 1.72 (1.48, 2.08)
SooHoo 138,399 V. Low Infection Hip Complicated diabetes OR: 3.7 (2.39, 5.74)
Other Wound
Marchant 1,032,039 | V.Low Complications Both Uncontrolled Diabetes | OR: 2.587 (0.637, 10.510)
Other Wound
Marchant 1,032,039 | V.Low Complications Both Controlled Diabetes OR: 1.062 (0.620, 1.819)
Marchant 1,032,039 | V.Low Transfusion Both Uncontrolled Diabetes OR: 1.29 (1.133,1.468)
Marchant 1,032,039 | V.Low Transfusion Both Controlled Diabetes OR: 1.092 (1.058, 1.126)
Mesa-Ramos 121 V. Low Transfusion Knee Diabetes Not Significant
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RECOMMENDATION 4
We suggest that patients discontinue antiplatelet agents (e.g., aspirin, clopidogrel) before
undergoing elective hip or knee arthroplasty.

Grade of Recommendation: Moderate

Definition: A Moderate recommendation means that the benefits exceed the potential harm (or that the
potential harm exceeds the benefits in the case of a negative recommendation), but the quality/applicability of
the supporting evidence is not as strong.

Implications: Practitioners should generally follow a Moderate recommendation but remain alert to new
information and be sensitive to patient preferences.

RATIONALE

Among non-arthroplasty surgical patients, preoperative antiplatelet use predicted higher
perioperative blood loss in three studies of moderate to high quality. Reoperation rates
due to bleeding only varied in one of the three studies (see Table 26 for a detailed
presentation of these results, and Table 52 in Appendix XII1 for our appraisal of the
quality and applicability of these studies).

Although this evidence is not specific to elective hip or knee arthroplasty patients, the
work group believed the evidence is still applicable to these patients who are at risk for
bleeding and bleeding-associated complications.

We excluded some of the studies we retrieved to address this recommendation. These
studies and the reasons for their exclusion are listed in Appendix XIV, Table 61.

FINDINGS
QUALITY AND APPLICABILITY

Of the three studies addressing preoperative antiplatelet use, one was of high quality and
two were of moderate quality. All three were of moderate applicability. For details, see
Table 52 in Appendix XIII.
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RESULTS

Table 31. Preoperative Antiplatelet Use - Data among Non-Arthroplasty Patients

Author Risk Factor N | Strength Patient Type Outcome Results
Significantly more
Antiplatelet Use (aspirin vs. blood lost in the
placebo for 2 weeks before Coronary Artery Bypass Intraoperative | aspirin group (454
Kallis 1994 surgery) 100 High Grafting Blood Loss vs. 372 ml, p=.05)
Antiplatelet Use (stopping
Firanescu clopidogrel 5 days vs. 3 days Coronary Artery Bypass Intraoperative
2009 vs. 0 days before surgery) 118 | Moderate Grafting Blood Loss NS
Significantly more
blood lost in the
Antiplatelet Use (aspirin vs. aspirin group
placebo for 2 weeks before Coronary Artery Bypass Postoperative (1185 vs. 791 ml,
Kallis 1994 surgery) 100 High Grafting Blood Loss p=.001)
Significantly more
Antiplatelet Use blood lost in the
(preoperative aspirin use vs. aspirin group (608
Ghaffarinejad | no aspirin for at least 7 days Coronary Artery Bypass Postoperative vs. 483 ml,
2007 before surgery) 200 | Moderate Grafting Blood Loss p=.005)
Significantly more
blood lost in
patients stopping
Antiplatelet Use (stopping clopidogrel the
Firanescu clopidogrel 5 days vs. 3 days Coronary Artery Bypass Postoperative day of surgery
2009 vs. 0 days before surgery) 118 | Moderate Grafting Blood Loss (p=.022)
Higher reoperation
Antiplatelet Use (aspirin vs. rate in aspirin
placebo for 2 weeks before Coronary Artery Bypass | Reoperation due | group (8% vs 0%,
Kallis 1994 surgery) 100 High Grafting to Bleeding p=.04)
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Table 31. Preoperative Antiplatelet Use - Data among Non-Arthroplasty Patients

Author Risk Factor N | Strength Patient Type Outcome Results
Antiplatelet Use
(preoperative aspirin use vs. No significant
Ghaffarinejad | no aspirin for at least 7 days Coronary Artery Bypass | Reoperation due | difference (3% in

2007 before surgery) 200 | Moderate Grafting to Bleeding each group)

Antiplatelet Use (stopping
Firanescu clopidogrel 5 days vs. 3 days Coronary Artery Bypass | Reoperation due
2009 vs. 0 days before surgery) 118 | Moderate Grafting to Bleeding NS
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RECOMMENDATION 5

We suggest the use of pharmacologic agents and/or mechanical compressive devices for
the prevention of venous thromboembolic disease in patients undergoing elective hip or
knee arthroplasty, and who are not at elevated risk beyond that of the surgery itself for
venous thromboembolism or bleeding.

Grade of Recommendation: Moderate

Definition: A Moderate recommendation means that the benefits exceed the potential harm (or that the
potential harm exceeds the benefits in the case of a negative recommendation), but the quality/applicability of
the supporting evidence is not as strong.

Implications: Practitioners should generally follow a Moderate recommendation but remain alert to new
information and be sensitive to patient preferences.

Current evidence is unclear about which prophylactic strategy (or strategies) is/are
optimal or suboptimal. Therefore, we are unable to recommend for or against specific
prophylactics in these patients.

Grade of Recommendation: Inconclusive

Definition: An Inconclusive recommendation means that there is a lack of compelling evidence that has
resulted in an unclear balance between benefits and potential harm.

Implications: Practitioners should feel little constraint in following a recommendation labeled as
Inconclusive, exercise clinical judgment, and be alert for emerging evidence that clarifies or helps to
determine the balance between benefits and potential harm. Patient preference should have a substantial
influencing role.

In the absence of reliable evidence about how long to employ these prophylactic
strategies, it is the opinion of this work group that patients and physicians discuss the
duration of prophylaxis.

Grade of Recommendation: Consensus

RATIONALE

We recognize the diversity of opinion concerning the clinical importance of DVT as an
isolated event or as a surrogate outcome for PE or post-thrombotic syndrome, (for further
discussion, please see the Methods section), and understand that for clinical, and
sometimes for even medico-legal reasons, DVT prevention may be the clinician’s
immediate concern. There is moderate evidence to suggest that pharmacological agents
and/or mechanical compression devices reduce DVT rates in patients undergoing elective
knee or hip arthroplasty. This is why we are suggesting prophylaxis. Readers of this
guideline should recognize, however, that the available, published evidence does not
establish whether these prophylactic strategies affect rates of all-cause mortality, fatal
PE, symptomatic PE, or symptomatic DVT in patients undergoing elective hip or knee
arthroplasty.
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We also note that the present recommendation for prophylaxis is of a “Moderate” (rather
than “Strong”) grade partly because it is based on a surrogate outcome we do not
consider “critical” (we considered major bleeding, pulmonary emboli, and all cause
mortality as “critical,” and symptomatic DVT, any DVT, and proximal DVT as not
critical). The “critical” outcomes are all patient-oriented. The non-critical outcomes are
not.

The inability to recommend a specific prophylactic strategy is a direct result of the
network meta-analyses we performed. We performed numerous such analyses with
sensitivity analyses that included separately analyzing data from patients who underwent
hip and knee arthroplasty, analyzing these data combined, evaluating the impact of study
quality on the results, and by comparing the results of each prophylactic strategy to
placebo (or no treatment) and, when placebo/no treatment data were not available,
comparing the results of each strategy to results obtained with enoxaparin (as discussed
in the Methods section, this use of two comparators allows us to check the logical
consistency of our models). The results of these analyses did not consistently suggest that
any one strategy is preferable to another (please see Figure 38 - Figure 55 and Table 32 -
Table 34; and, for the results of our sensitivity analyses, see Appendix XV).

We also analyzed data on other outcomes but, due to lack of data, network meta-analysis
was not possible for them. In total, then, our analyses of the different prophylactic
strategies is comprised of 112 high-or medium quality randomized controlled studies that
enrolled patients undergoing elective hip and/or knee arthroplasty (see Appendix XIlII,
Table 53). As with the network meta-analyses, the data did not suggest that any specific
prophylactic strategy was superior or inferior.

Part of the reason that current data do not permit a conclusion about specific prophylactic
strageties is that, in our final network meta-analyses, no pharmacological agents showed
a statistically significant effect in preventing all-cause mortality, symptomatic pulmonary
emboli, symptomatic DVT, and major bleeding, when data from hip and knee studies
were analyzed separately or when they were combined. This may be because these events
are rare. In addition, infection rates and re-operations (for any reason) were not reported.
Reoperations due to bleeding were reported, but were often part of the study authors’
definition of major bleeding.

Many of the commonly used agents such as sodium warfarin and various low molecular
weight heparinoids did not show efficacy for preventing VTED. This may be partially
explained by the lack of comparison studies with placebo controls and by the rarity of the
events of interest. In the final model with PE as the outcome, there were 181 events
among 42,390 patients across 25 trials, and only 3 of these trials had a placebo or no
prophylaxis arm.

There were a limited number of studies that evaluated mechanical compression devices.
In one study on total hip arthroplasties,*® there was a lower risk of major bleeding in the
mechanical group. However, this study was only of moderate quality, partially because
only 37% of the compression group had this device alone, with the remainder of the
patients receiving low dose aspirin (81 mg/day) as well. There were also difficulties with

80



the comparability of the control and intervention groups (that some of the studies we
examined were not of high quality is another reason why the present recommendation is
of “Moderate” strength).

In some analyses of mechanical compression device studies, less bleeding was found in
comparison to no treatment. This may not appear intuitively logical, but might be
occurring because of problems with randomization and the patient populations which
may not be generalizable to the standard population of patients typically undergoing total
hip and knee arthroplasties. The effect may also be occurring for some presently
unknown physiological reasons. Other potentially confounding factors with these studies
are enumerated below.

Conclusions about specific prophylactic strategies are also difficult because, in addition
to the above-mentioned challenges posed by the rarity of the events of interest and the
lack of reporting of critical outcomes, the available studies:

e Enrolled a select group of patients and did not necessarily include patients who
had a high risk for VTED or bleeding and may not be representative of a typical
patient population

e Used different drug doses (e.g. Enoxaparin at 30 mg bid vs. 40 mg per day).

e Used different timing of administration of agents (short-term vs. longer-term
dosing)

e Used different routes of administration

Comparing different prophylactic strategies is difficult because there is a paucity of
placebo-controlled trials because of early acceptance of prophylaxis being the standard of
care.

Also, we are unable to recommend specific pharmacologic agents and/or mechanical
devices because the results of our analyses with DVT as the outcome were not robust on
sensitivity analyses. Due to the rarity of the critical outcomes of interest and the limited
number of placebo-controlled trials, we had to rely on the analysis of DVT (i.e., any
DVT), a surrogate measure, to evaluate the relative efficacy of the prophylactic
strategies. However, the results of these analyses depend on the structure of the model
used, as agents shown to significantly reduce the occurrence of DVT in one model are
often not statistically significant in an alternate model (see Table 97 in Appendix XV).

Some clinical practice guidelines make recommendations about the duration of
pharmacologic prophylaxis. The available evidence is partially from manufacturer-
funded trials, and is of only one agent. The latter is particularly problematic because the
potential differences in the risks and benefits of various pharmacological agents may
become more prominent as the duration of prophylaxis increases. We are, therefore,
reluctant to make such a recommendation until more is known about the relative
risk/benefit profiles of these different agents. Rather, the work group recommends that
patients and physicians discuss the appropriate duration of prophylaxis for each
individual situation. This physician-patient discussion is low cost and consistent with
current practice.
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As of April 1, 2011, several of the analyzed agents are not approved for marketing or the
treatment of any medical condition in the United States. The United States Food and
Drug Administration’s (FDA) current policy regarding disclosure of marketing

applications can be found in “Current Disclosure Policies for Marketing Applications™ on
the FDA website.

We excluded some studies we retrieved for this recommendation. The reasons for doing
so are shown in Appendix X1V, Table 62).

82



FINDINGS
QUALITY AND APPLICABILITY
Of the 112 included studies for this recommendation, 87 were of high quality and 25

were of moderate quality. All but two studies were of moderate applicability; the other
two were of low applicability. For details, see Table 53 in Appendix XIII.

RESULTS
SUMMARY OF DIRECT COMPARISONS

The figures below summarize the results of direct comparisons made for the six outcomes
addressed by the network meta-analysis. If a single study addressed a given comparison
of two treatments, that is the result presented. If multiple studies addressed a given
comparison, results of the corresponding meta-analysis are presented. More information
on these direct comparisons can be found in Appendix XV (Table 67 through Table 84).
Studies with no events in any arm are not included in this analysis.

Note: For all figures and tables in this recommendation, the outcome Deep Vein
Thrombosis (DVT) refers to any DVT: symptomatic or asymptomatic.

Figure 2. Pulmonary Embolism Direct Comparisons among Hip and Knee Patients

Treatment

Comparison Peto OR (95% CI)
GCS v None 1.00 (0.06, 16.09)
IPC v None + 0.14 (0.01, 2.21)
Aspirin (<300mg/day) v Placebo —— 1.00 (0.37, 2.66)
Enoxaparin v Placebo/None 1.04 (0.07, 16.59)
IPC + Aspirin (>300mg/day) v Aspirin (>300mg/day) 1.04 (0.07, 16.81)

Enoxaparin v GCS 0.13 (0.00, 6.82)

0.13 (0.00, 6.72)

* o

Enoxaparin + GCS v Foot Pump + GCS

Tinzaparin + GCS v GCS 1.00 (0.06, 16.09)
IPC + Low-dose Aspirin v Enoxaparin —_—— 0.97 (0.13, 6.93)
IPC + Aspirin (>300mg/day) v IPC + Enoxaparin g > 7.74(0.15, 390.51)
IPCv GCS g 0.13 (0.00, 6.82)
Enoxaparin + IPC v Enoxaparin 0.96 (0.06, 15.50)
Apixaban v Enoxaparin - 1.13 (0.65, 1.95)
Dabigatran v Enoxaparin —_— 1.03 (0.50, 2.12)
Desirudin v Enoxaparin —— 0.50 (0.13, 1.86)
Fondaparinux + GCS v Enoxaparin + GCS - 1.58 (0.78, 3.19)
Heparin v Enoxaparin 7.35(1.98, 27.22)

Rivaroxaban v Enoxaparin —_— 0.58 (0.29, 1.20)
0.99 (0.06, 15.89)

1.01 (0.06, 16.14)

Tinzaparin v Enoxaparin

Tinzaparin v Warfarin

[ ' fITT
|

Warfarin v Enoxaparin —_— 0.90 (0.46, 1.76)
Desirudin v Heparin ——] 0.31 (0.05, 1.78)
I I
1 1 10
Favors Groupl Favors Group2
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Figure 3. Pulmonary Embolism Direct Comparisons among Hip Patients

Comparison Peto OR (95% ClI)
IPC v None g 0.14 (0.00, 7.09)
Aspirin (<300mg/day) v Placebo —— 1.00 (0.37, 2.66)
Enoxaparin v Placebo/None > 7.97 (0.16, 402.40)
IPC + Aspirin (>300mg/day) v Aspirin (>300mg/day) 1.04 (0.07, 16.81)
Enoxaparin + GCS v Foot Pump + GCS 0.13 (0.00, 6.72)
Tinzaparin + GCS v GCS 1.00 (0.06, 16.09)
IPC + Low-dose Aspirin v Enoxaparin _— 0.97 (0.14, 6.93)
Apixaban v Enoxaparin —_—— 0.37 (0.12, 1.14)
Dabigatran v Enoxaparin —_— 1.00 (0.35, 2.84)
Desirudin v Enoxaparin —— 0.50 (0.14, 1.86)
Fondaparinux + GCS v Enoxaparin + GCS —— 2.20(0.97, 4.98)
Heparin v Enoxaparin —_—— 7.30 (1.65, 32.23)
Rivaroxaban v Enoxaparin —_— 0.86 (0.29, 2.54)
Tinzaparin v Enoxaparin 0.99 (0.06, 15.89)
Tinzaparin v Warfarin 1.01 (0.06, 16.14)
Warfarin v Enoxaparin —_—— 0.81(0.38, 1.73)
Desirudin v Heparin —_—— 0.31 (0.05, 1.78)
T T
1 1 10
Favors Groupl Favors Group2

Figure 4. Pulmonary Embolism Direct Comparisons among Knee Patients

Comparison Peto OR (95% CI)
GCS v None 1.00 (0.06, 16.09)
IPC v None 0.14 (0.00, 6.82)
Enoxaparin v Placebo/None 0.14 (0.00, 6.82)
Enoxaparin v GCS 0.14 (0.00, 6.82)
IPC + Aspirin (>300mg/day) v IPC + Enoxaparin > 7.74 (0.15, 390.51)
IPCv GCS 0.14 (0.00, 6.82)
Enoxaparin + IPC v Enoxaparin 0.96 (0.06, 15.50)
Apixaban v Enoxaparin T 1.59 (0.85, 2.99)
Dabigatran v Enoxaparin —_— 1.06 (0.40, 2.85)
Fondaparinux + GCS v Enoxaparin + GCS —_— 0.60 (0.15, 2.43)
Heparin v Enoxaparin 7.52 (0.47, 120.60)
Rivaroxaban v Enoxaparin —_— 0.44 (0.17,1.13)
Warfarin v Enoxaparin —_— 1.33 (0.30, 5.88)

T T
1 1 10

Favors Groupl Favors Group2
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Figure 5. Major Bleeding Direct Comparisons among Hip and Knee Patients

Treatment
Comparison Peto OR (95% ClI)
Dabigatran v Placebo e R GE— 2.64 (0.37, 19.00)
Enoxaparin v Placebo/None —_— 0.99 (0.32, 3.10)
Fondaparinux v Placebo —_— 2.81 (0.39, 20.13)
Heparin v Placebo/None —_— 9.27 (1.54, 55.80)
Enoxaparin v GCS * 7.46 (0.46, 119.98)
Enoxaparin + GCS v GCS 1.00 (0.06, 16.12)
IPC + Low-dose Aspirin v Enoxaparin —_— 0.13 (0.04, 0.42)
Fondaparinux + GCS v Fondaparinux * 0.14 (0.00, 7.05)
Enoxaparin v IPC > 7.46 (0.46, 119.98)
Apixaban v Enoxaparin —er 0.79 (0.53, 1.18)
Dabigatran v Enoxaparin T 1.28 (0.90, 1.83)
Desirudin v Enoxaparin —_— 1.00 (0.53, 1.86)
Fondaparinux v Enoxaparin —_—— 1.33 (0.49, 3.56)
Fondaparinux + GCS v Enoxaparin + GCS —— 1.77 (1.23, 2.53)
Heparin v Enoxaparin T 1.34 (0.80, 2.23)
Rivaroxaban v Enoxaparin T 1.55 (0.89, 2.71)
Tinzaparin v Enoxaparin —_— 0.51 (0.10, 2.52)
Tinzaparin v Warfarin —— 2.19 (1.05, 4.56)
Warfarin v Enoxaparin — 0.56 (0.30, 1.06)
LY517717 v Enoxaparin * 0.85 (0.05, 13.78)
YM150 v Enoxaparin * 0.14 (0.00, 7.26)
Apixaban v Warfarin *> 7.20 (0.14, 363.02)
Aspirin (>300mg/day) v Warfarin —_— 0.73 (0.16, 3.42)
Dalteparin v Warfarin — 1.94 (1.22, 3.08)
Desirudin v Heparin —_— 1.96 (0.39, 9.78)

I I

1 1 10

Favors Groupl
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Figure 6. Major Bleeding Direct Comparisons among Hip Patients

Comparison

Enoxaparin v Placebo/None

Fondaparinux v Placebo

Peto OR (95% Cl)

1.49 (0.26, 8.73)
2.81 (0.39, 20.13)

Favors Groupl

Favors Group2

Heparin v Placebo/None —_— 9.27 (1.54, 55.80)
Enoxaparin + GCS v GCS 1.00 (0.06, 16.12)
IPC + Low-dose Aspirin v Enoxaparin —_— 0.13 (0.04, 0.42)
Fondaparinux + GCS v Fondaparinux € + 0.14 (0.00, 7.05)
Apixaban v Enoxaparin re— 1.22(0.65, 2.27)
Dabigatran v Enoxaparin —— 1.59 (1.04, 2.40)
Desirudin v Enoxaparin — 1.00 (0.53, 1.86)
Fondaparinux v Enoxaparin — 1.33(0.49, 3.56)
Fondaparinux + GCS v Enoxaparin + GCS —— 1.56 (1.07, 2.28)
Heparin v Enoxaparin — 1.38(0.80, 2.37)
Rivaroxaban v Enoxaparin —— 1.76 (0.74, 4.17)
Tinzaparin v Enoxaparin —_— 0.50 (0.10, 2.52)
Tinzaparin v Warfarin —— 2.19 (1.05, 4.56)
LY517717 v Enoxaparin 0.85 (0.05, 13.78)
YM150 v Enoxaparin € * 0.14 (0.00, 7.26)
Aspirin (?300mg/day) v Warfarin —_—— 0.74 (0.16, 3.42)
Dalteparin v Warfarin — 1.94 (1.22, 3.08)
Desirudin v Heparin —— 1.96 (0.39, 9.78)
T T
1 1 10

Figure 7. Major Bleeding Direct Comparisons among Knee Patients

Comparison

Peto OR (95% CI)

Favors Groupl
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Favors Group2

Dabigatran v Placebo —_— 2.64 (0.37, 19.00)
Enoxaparin v Placebo/None —_—— 0.74 (0.17, 3.28)
Fondaparinux v Placebo —_— 2.81(0.39, 20.13)
Enoxaparin v GCS 7.46 (0.46, 119.98)
Enoxaparin v IPC 7.46 (0.46, 119.98)
Apixaban v Enoxaparin — 0.59 (0.35, 0.99)
Dabigatran v Enoxaparin — 0.77 (0.41, 1.48)
Fondaparinux + GCS v Enoxaparin + GCS —_—— 5.39(1.73, 16.82)
Heparin v Enoxaparin — 1.01 (0.20, 5.07)
Rivaroxaban v Enoxaparin —— 1.42 (0.68, 2.94)
Apixaban v Warfarin 7.20 (0.14, 363.02)

T T
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Figure 8. All Cause Mortality Direct Comparisons among Hip and Knee Patients

Treatment

Comparison

IPC v None

Aspirin (<300mg/day) v Placebo
Enoxaparin + GCS v Foot Pump + GCS
Warfarin + GCS v IPC + GCS

Tinzaparin + GCS v GCS

Aspirin (>300mg/day) + IPC v Aspirin (>300mg/day)

Fondaparinux + GCS v Fondaparinux
Apixaban v Enoxaparin

Warfarin v Enoxaparin

Dabigatran v Enoxaparin

Desirudin v Enoxaparin

Heparin v Enoxaparin

Fondaparinux v Enoxaparin
Fondaparinux + GCS v Enoxaparin + GCS
Rivaroxaban v Enoxaparin

Desirudin v Heparin

Dalteparin v Warfarin

Tinzaparin v Warfarin

Peto OR (95% Cl)

7.74 (0.48, 124.33)
0.82 (0.34, 1.96)
0.38 (0.05, 2.73)
1.00 (0.06, 16.09)
1.00 (0.06, 16.09)
7.72 (0.15, 390.00)
0.38 (0.05, 2.70)
1.22 (0.51, 2.93)
1.28 (0.58, 2.82)
1.23 (0.38, 4.02)
1.91 (0.39, 9.49)
1.82 (0.19, 17.66)
0.19 (0.00, 10.09)
1.00 (0.41, 2.40)
0.63 (0.33, 1.17)
0.13 (0.01, 1.30)
0.99 (0.14, 7.02)
1.01 (0.29, 3.50)

Favors Groupl
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Figure 9. All Cause Mortality Direct Comparisons among Hip Patients

Comparison Peto OR (95% ClI)
IPC v None 7.74 (0.48, 124.33)
Aspirin (<300mg/day) v Placebo + 0.82(0.34, 1.96)
Warfarin + GCS v IPC + GCS 1.00 (0.06, 16.09)
Tinzaparin + GCS v GCS 1.00 (0.06, 16.09)
Aspirin (?300mg/day) + IPC v Aspirin (?300mg/day) 7.72 (0.15, 390.00)
Fondaparinux + GCS v Fondaparinux —_— 0.38 (0.05, 2.70)
Apixaban v Enoxaparin —_— 2.35(0.53, 10.35)
Warfarin v Enoxaparin —_—— 1.13 (0.46, 2.78)
Dabigatran v Enoxaparin —_— 1.49 (0.26, 8.61)
Desirudin v Enoxaparin —_— 1.91 (0.38, 9.49)
Heparin v Enoxaparin *> 1.82(0.19, 17.66)
Fondaparinux v Enoxaparin 0.19 (0.00, 10.09)
Fondaparinux + GCS v Enoxaparin + GCS —_—— 1.14(0.41,3.14)
Rivaroxaban v Enoxaparin —_— 0.74 (0.32, 1.75)
Desirudin v Heparin g 0.14 (0.01, 1.30)
Dalteparin v Warfarin 0.99 (0.14, 7.02)
Tinzaparin v Warfarin —_— 1.01 (0.29, 3.50)
T T
1 1 10
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Figure 10. All Cause Mortality Direct Comparisons among Knee Patients

Comparison

Enoxaparin + GCS v Foot Pump + GCS

Apixaban v Enoxaparin

Warfarin v Enoxaparin

Dabigatran v Enoxaparin

Fondaparinux + GCS v Enoxaparin + GCS

Rivaroxaban v Enoxaparin

Peto OR (95% Cl)

0.38 (0.05, 2.73)

0.86 (0.29, 2.54)

1.94 (0.39, 9.65)

1.05 (0.21, 5.20)

0.67 (0.12, 3.88)

0.51 (0.20, 1.29)

Favors Groupl

88

Favors Group2
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Figure 11. Symptomatic Deep Vein Thrombosis Direct Comparisons among Hip and
Knee Patients

Treatment

Comparison

Apixaban v Enoxaparin

Apixaban v Warfarin

Warfarin v Enoxaparin

Aspirin (<300mg/day) v Placebo
Dabigatran v Enoxaparin

Dabigatran v Placebo

Dalteparin v Warfarin

Desirudin v Enoxaparin

Desirudin v Heparin

Tinzaparin v Enoxaparin

Enoxaparin + GCS v Foot Pump + GCS
Enoxaparin + IPC v Enoxaparin
Fondaparinux + GCS v Enoxaparin + GCS
IPC v None

Rivaroxaban v Enoxaparin

Peto OR (95% ClI)

0.55 (0.29, 1.02)
2.04 (0.21, 19.79)
1.00 (0.06, 16.09)
0.79 (0.40, 1.54)
0.76 (0.36, 1.61)
0.49 (0.05, 4.76)
0.36 (0.15, 0.87)
1.12 (0.41, 3.09)
0.80 (0.21, 2.99)
0.66 (0.11, 3.85)
1.93 (0.20, 18.70)
0.96 (0.06, 15.50)
2.12 (0.80, 5.66)
2.03 (0.21, 19.71)
0.48 (0.19, 1.18)
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Figure 12. Symptomatic Deep Vein Thrombosis Direct Comparisons among Hip
Patients

Comparison Peto OR (95% CI)
Apixaban v Enoxaparin —_— 0.21 (0.06, 0.78)
Aspirin (<300mg/day) v Placebo —_— 0.79 (0.40, 1.54)
Dabigatran v Enoxaparin —_—— 1.51(0.55, 4.16)
Dalteparin v Warfarin —_— 0.36 (0.15, 0.87)
Desirudin v Enoxaparin —_—— 1.12 (0.41, 3.09)
Desirudin v Heparin —_—— 0.80 (0.21, 2.99)
Tinzaparin v Enoxaparin —_—— 0.66 (0.11, 3.85)
Enoxaparin + GCS v Foot Pump + GCS 1.93(0.20, 18.70)
Fondaparinux + GCS v Enoxaparin + GCS —_— 4.74 (1.28, 17.50)
IPC v None 2.03(0.21, 19.71)
Rivaroxaban v Enoxaparin & 0.13 (0.00, 6.46)
T T

1 1 10
Favors Groupl Favors Group2

Figure 13. Symptomatic Deep Vein Thrombosis Direct Comparisons among Knee
Patients

Comparison Peto OR (95% CI)
Apixaban v Enoxaparin —_—— 0.73(0.36, 1.47)
Apixaban v Warfarin > 2.04(0.21,19.79)
Warfarin v Enoxaparin 1.00 (0.06, 16.09)
Dabigatran v Enoxaparin _— 0.35(0.12, 1.04)
Dabigatran v Placebo 0.49 (0.05, 4.76)
Enoxaparin + IPC v Enoxaparin 0.96 (0.06, 15.50)
Fondaparinux + GCS v Enoxaparin + GCS 0.75(0.17, 3.31)
Rivaroxaban v Enoxaparin —_—r 0.51(0.20, 1.29)
T T

1 1 10
Favors Groupl Favors Group2
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Figure 14. Deep Vein Thrombosis Direct Comparisons among Hip and Knee
Patients

Treatment

Comparison Peto OR (95% CI)
GCS v None —_—— 0.53 (0.26, 1.07)
IPC v None —_— 0.34(0.23, 0.51)
Enoxaparin v Placebo/None —_—— 0.47 (0.29, 0.76)
Enoxaparin v GCS g 0.42 (0.17, 1.04)
Enoxaparin + GCS v Foot Pump + GCS —_—— 0.79 (0.51, 1.22)
Tinzaparin + GCS v GCS —_— 0.55 (0.31, 0.99)
IPC + Low-dose Aspirin v Enoxaparin 0.97 (0.36, 2.63)
IPC + Aspirin (>300mg/day) v IPC + Enoxaparin —_— 1.32 (0.69, 2.55)
IPC + Aspirin (>300mg/day) v Aspirin (>300mg/day) * 0.80 (0.29, 2.21)
Warfarin + GCS v IPC + GCS —_— 1.25 (0.68, 2.29)
Fondaparinux + GCS v Enoxaparin + GCS —_— 0.48 (0.39, 0.60)
IPC v GCS _— 0.62 (0.26, 1.46)
Enoxaparin v IPC - 0.65 (0.23, 1.86)
Enoxaparin + IPC v Enoxaparin g 0.33(0.13,0.81)
Apixaban v Enoxaparin —— 0.60 (0.51, 0.70)
Dabigatran v Enoxaparin — 0.97 (0.85, 1.12)
Desirudin v Enoxaparin —_— 0.66 (0.52, 0.84)
Fondaparinux v Enoxaparin g 0.28 (0.10, 0.73)
Heparin v Enoxaparin —_— 1.86 (1.36, 2.54)
Rivaroxaban v Enoxaparin —— 0.46 (0.39, 0.55)
Tinzaparin v Enoxaparin —_— 1.10 (0.70, 1.75)
Tinzaparin v Warfarin —_— 0.76 (0.60, 0.97)
Warfarin v Enoxaparin —— 2.07 (1.58, 2.69)
YM150 v Enoxaparin _— 1.03 (0.54, 1.95)
Apixaban v Warfarin —_—— 0.36 (0.18, 0.72)
Aspirin (>300mg/day) v Warfarin/Aspirin —_— 1.14(0.73, 1.78)
Dalteparin v Warfarin —_— 0.43 (0.32, 0.59)
Desirudin v Heparin —_—— 0.39 (0.28, 0.55)
Heparin + GCS v Heparin/Enoxaparin + GCS € *> 0.32(0.09, 1.14)

I I

Favors Groupl Favors Group2

Note: For all figures and tables in this recommendation, the outcome Deep Vein
Thrombosis (DVT) refers to any DVT: symptomatic or asymptomatic.
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Figure 15. Deep Vein Thrombosis Direct Comparisons among Hip Patients

Comparison Peto OR (95% ClI)
IPC v None —_—— 0.34 (0.21, 0.54)
Enoxaparin v Placebo/None —_— 0.71 (0.38, 1.33)
Enoxaparin + GCS v Foot Pump + GCS —_—— 0.70 (0.36, 1.35)
Tinzaparin + GCS v GCS —_— 0.55 (0.31, 0.99)
IPC + Low-dose Aspirin v Enoxaparin 0.97 (0.36, 2.63)
IPC + Aspirin (>300mg/day) v Aspirin (>300mg/day) 0.80(0.29, 2.21)
Warfarin + GCS v IPC + GCS —_— 1.25 (0.68, 2.29)
Fondaparinux + GCS v Enoxaparin + GCS —_— 0.54 (0.41, 0.70)
Apixaban v Enoxaparin —_—— 0.34 (0.23, 0.52)
Dabigatran v Enoxaparin —_— 0.75 (0.60, 0.94)
Desirudin v Enoxaparin —_— 0.66 (0.52, 0.84)
Fondaparinux v Enoxaparin 0.28 (0.10, 0.73)
Heparin v Enoxaparin —_— 2.39 (1.47,3.89)
Rivaroxaban v Enoxaparin —_— 0.32 (0.24, 0.41)
Tinzaparin v Enoxaparin —_—T 1.10(0.70, 1.75)
Tinzaparin v Warfarin —_— 0.76 (0.60, 0.97)
'YM150 v Enoxaparin _— 1.03 (0.54, 1.95)
Dalteparin v Warfarin —_— 0.43 (0.32, 0.59)
Desirudin v Heparin —_—— 0.39 (0.28, 0.55)
Heparin + GCS v Heparin/Enoxaparin + GCS 0.32(0.09, 1.14)
T T
1 1 10
Favors Groupl Favors Group2

Figure 16. Deep Vein Thrombosis Direct Comparisons among Knee Patients

Comparison Peto OR (95% Cl)
GCS v None —_— 0.53 (0.26, 1.07)
IPC v None —_— 0.34 (0.17,0.72)
Enoxaparin v Placebo/None _— 0.25 (0.12, 0.54)
Enoxaparin v GCS 0.42 (0.17, 1.04)
Enoxaparin + GCS v Foot Pump + GCS —_—— 0.86 (0.49, 1.53)
IPC + Aspirin (>300mg/day) v IPC + Enoxaparin —_— 1.32 (0.69, 2.56)
Fondaparinux + GCS v Enoxaparin + GCS —_— 0.40 (0.28, 0.57)
IPC v GCS —_— 0.62 (0.26, 1.46)
Enoxaparin v IPC 0.65 (0.23, 1.86)
Enoxaparin + IPC v Enoxaparin 0.33(0.13,0.81)
Apixaban v Enoxaparin — 0.66 (0.56, 0.79)
Dabigatran v Enoxaparin T 1.15 (0.96, 1.38)
Heparin v Enoxaparin —_— 1.56 (1.04, 2.34)
Rivaroxaban v Enoxaparin — 0.57 (0.47,0.71)
Warfarin v Enoxaparin —_—— 2.07 (1.58, 2.69)
Apixaban v Warfarin —_— 0.36 (0.18, 0.72)
Aspirin (>300mg/day) v Warfarin/Aspirin —_— 1.14 (0.73, 1.78)
T T
1 1 10
Favors Groupl Favors Group2
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Figure 17. Proximal DVT Direct Comparisons among Hip and Knee Patients

Comparison Peto OR (95% CI)
GCS v None ——— 0.36 (0.05, 2.61)
IPC v None —— 0.45 (0.26, 0.76)
Dabigatran v Placebo —_—— 0.13 (0.03, 0.66)
Enoxaparin v Placebo/None —_—— 0.60 (0.24, 1.53)
Enoxaparin v GCS 1.00 (0.06, 16.09)
Enoxaparin + GCS v Foot Pump + GCS —_— 0.55 (0.27, 1.12)
IPC + Low-dose Aspirin v Enoxaparin —_— 1.45 (0.25, 8.46)
IPC + Aspirin (>300mg/day) v IPC + Enoxaparin —_— 0.63 (0.15, 2.56)
IPC + Aspirin (>300mg/day) v Aspirin (>300mg/day) * 0.14 (0.00, 7.12)
Warfarin + GCS v IPC + GCS —— 0.26 (0.09, 0.74)
IPCv GCS 0.14 (0.00, 6.82)
Enoxaparin v IPC * 7.39 (0.15, 372.40)
Apixaban v Enoxaparin — 0.48 (0.31, 0.73)
Dabigatran v Enoxaparin - 0.65 (0.48, 0.88)
Desirudin v Enoxaparin —— 0.58 (0.39, 0.88)
Fondaparinux v Enoxaparin —_—— 0.37 (0.07, 1.91)
Fondaparinux + GCS v Enoxaparin + GCS —— 0.56 (0.36, 0.86)
Heparin v Enoxaparin —— 2.99 (1.83, 4.88)
Rivaroxaban v Enoxaparin —— 0.26 (0.19, 0.36)
Tinzaparin v Enoxaparin —_— 0.90 (0.48, 1.67)
Tinzaparin v Warfarin — 0.79 (0.50, 1.23)
Warfarin v Enoxaparin —— 1.48 (0.92, 2.39)
YM150 v Enoxaparin —_—— 1.12 (0.32, 3.97)
Apixaban v Warfarin — 1.04 (0.14, 7.48)
Aspirin (>300mg/day) v Warfarin/Aspirin — 0.76 (0.37, 1.55)
Dalteparin v Warfarin —_—— 0.48 (0.25, 0.91)
Desirudin v Heparin —_— 0.21 (0.13, 0.35)
Fondaparinux + GCS v Fondaparinux —— 0.85(0.43, 1.67)
I I
1 1 10
Favors Groupl Favors Group2
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Figure 18. Proximal DVT Direct Comparisons among Hip Patients

Comparison Peto OR (95% Cl)
IPC v None —_— 0.48 (0.28, 0.83)
Enoxaparin v Placebo/None —— 0.70 (0.24, 2.01)
Enoxaparin + GCS v Foot Pump + GCS —_—— 0.67 (0.31, 1.44)
IPC + Low-dose Aspirin v Enoxaparin —_— 1.45 (0.25, 8.46)
IPC + Aspirin (>300mg/day) v Aspirin (>300mg/day) 0.14 (0.00, 7.12)
Warfarin + GCS v IPC + GCS —_—— 0.26 (0.09, 0.74)
Apixaban v Enoxaparin —_—— 0.38(0.18, 0.81)
Dabigatran v Enoxaparin — 0.52 (0.36, 0.75)
Desirudin v Enoxaparin —— 0.58 (0.39, 0.88)
Fondaparinux v Enoxaparin —_—r 0.37 (0.07,1.91)
Fondaparinux + GCS v Enoxaparin + GCS — 0.61 (0.36, 1.06)
Heparin v Enoxaparin —_—— 2.53 (1.35, 4.75)
Rivaroxaban v Enoxaparin — 0.20 (0.13, 0.30)
Tinzaparin v Enoxaparin —_— 0.90 (0.48, 1.67)
Tinzaparin v Warfarin —r 0.79 (0.50, 1.23)
YM150 v Enoxaparin —_— 1.12(0.32, 3.97)
Dalteparin v Warfarin —_— 0.48 (0.25, 0.91)
Desirudin v Heparin —_—— 0.21(0.13, 0.35)
Fondaparinux + GCS v Fondaparinux —_— 0.85 (0.43, 1.67)
T T

1 1 10

Favors Groupl Favors Group2

Figure 19. Proximal DVT Direct Comparisons among Knee Patients

Comparison Peto OR (95% ClI)
GCS v None _—r 0.36 (0.05, 2.61)
IPC v None g 0.13 (0.01, 1.29)
Dabigatran v Placebo —_— 0.13 (0.03, 0.66)
Enoxaparin v Placebo/None —_—r 0.36 (0.05, 2.61)
Enoxaparin v GCS 1.00 (0.06, 16.09)
Enoxaparin + GCS v Foot Pump + GCS _— 0.14 (0.02, 1.05)
IPC + Aspirin (>300mg/day) v IPC + Enoxaparin —_—— 0.63 (0.15, 2.56)
IPCv GCS 0.14 (0.00, 6.82)
Enoxaparin v IPC 7.39 (0.15, 372.40)
Apixaban v Enoxaparin —_— 0.51 (0.30, 0.84)
Dabigatran v Enoxaparin —_— 1.08 (0.62, 1.85)
Fondaparinux + GCS v Enoxaparin + GCS — 0.46 (0.22, 0.96)
Heparin v Enoxaparin —_—— 3.86 (1.77, 8.40)
Rivaroxaban v Enoxaparin —_—— 0.40 (0.23, 0.70)
Warfarin v Enoxaparin —— 1.48 (0.92, 2.39)
Apixaban v Warfarin _— 1.04 (0.14,7.48)
Aspirin (>300mg/day) v Warfarin/Aspirin — 0.76 (0.37, 1.55)
T T
1 1 10
Favors Groupl Favors Group2
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NETWORK META-ANALYSES
MODELS

This section depicts our final models. Please see Appendix XV for the models depicting
our sensitivity analyses.

Figure 20. Final Pulmonary Embolism Model (with continuity correction, without
heparin or multi-arm trials)

1 Placebo/

)\None
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Rivaroxiban

2

The model depicted in the figure is the final model for pulmonary embolism. All trials
that observed at least one event in one of its groups are included. A continuity correction
was employed for trials that observed no events at least one of its groups. The model
includes data from patients who received a hip arthroplasty and those who received a
total knee arthroplasty. It does not include trials of heparin and trials with > 2 arms.
Circles denote the treatments studied. Lines between circles denote treatment
comparisons that are addressed by direct evidence. The numbers on these lines show the
number of trials that compared the two treatments denoted in the circles.
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Figure 21. Final Pulmonary Embolism Model (with continuity correction, without
heparin, or multi-arm trials, Hip patients only
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The model depicted in the figure is a model for pulmonary embolism. All trials that
observed at least one event in one of its groups are included. A continuity correction was
employed for trials that observed no events at least one of its groups. The model includes
only data from patients who received a hip arthroplasty. It does not include trials of
heparin or trials with >2 arms. Circles denote the treatments studied. Lines between
circles denote treatment comparisons that are addressed by direct evidence. The numbers
on these lines show the number of trials that compared the two treatments denoted in the
circles.
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Figure 22. Final Pulmonary Embolism Model (with continuity correction, without
heparin, or multi-arm trials, Knee patients only
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The model depicted in the figure is a model for pulmonary embolism. All trials that
observed at least one event in one of its groups are included. A continuity correction was
employed for trials that observed no events at least one of its groups. The model includes
only data from patients who received a knee arthroplasty. It does not include trials of
heparin or trials with >2 arms. Circles denote the treatments studied. Lines between
circles denote treatment comparisons that are addressed by direct evidence. The numbers
on these lines show the number of trials that compared the two treatments denoted in the
circles.
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Figure 23. Final Major Bleeding Model (with continuity correction, without heparin
or multi-arm trials)
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The model depicted in the figure is the final model for major bleeding. All trials that
observed at least one event in one of its groups are included. A continuity correction was
employed for trials that observed no events at least one of its groups. The model includes
data from patients who received a hip arthroplasty and those who received a total knee
arthroplasty. It does not include trials of heparin and trials with > 2 arms. Circles denote
the treatments studied. Lines between circles denote treatment comparisons that are
addressed by direct evidence. The numbers on these lines show the number of trials that
compared the two treatments denoted in the circles.
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Figure 24. Final Major Bleeding Model (with continuity correction, without
heparin, or multi-arm trials, Hip patients only
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The model depicted in the figure is a model for major bleeding. All trials that observed at
least one event in one of its groups are included. A continuity correction was employed
for trials that observed no events at least one of its groups. The model includes only data
from patients who received a hip arthroplasty. It does not include trials of heparin or trials
with >2 arms. Circles denote the treatments studied. Lines between circles denote
treatment comparisons that are addressed by direct evidence. The numbers on these lines
show the number of trials that compared the two treatments denoted in the circles.
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Figure 25. Final Major Bleeding Model (with continuity correction, without
heparin, or multi-arm trials, Knee patients only
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The model depicted in the figure is a model for major bleeding. All trials that observed at
least one event in one of its groups are included. A continuity correction was employed
for trials that observed no events at least one of its groups. The model includes only data
from patients who received a knee arthroplasty. It does not include trials of heparin or
trials with >2 arms. Circles denote the treatments studied. Lines between circles denote
treatment comparisons that are addressed by direct evidence. The numbers on these lines
show the number of trials that compared the two treatments denoted in the circles.
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Figure 26. Final All Cause Mortality Model (with continuity correction, without
heparin or multi-arm trials)
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The model depicted in the figure is the final model for all cause mortality. All trials that
observed at least one event in one of its groups are included. A continuity correction was
employed for trials that observed no events at least one of its groups. The model includes
data from patients who received a hip arthroplasty and those who received a total knee
arthroplasty. It does not include trials of heparin and trials with > 2 arms. Circles denote
the treatments studied. Lines between circles denote treatment comparisons that are
addressed by direct evidence. The numbers on these lines show the number of trials that
compared the two treatments denoted in the circles.
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Figure 27. Final All Cause Mortality Model (with continuity correction, without
heparin, or multi-arm trials, Hip patients only
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The model depicted in the figure is a model for all cause mortality. All trials that
observed at least one event in one of its groups are included. A continuity correction was
employed for trials that observed no events at least one of its groups. The model includes
only data from patients who received a hip arthroplasty. It does not include trials of
heparin or trials with >2 arms. Circles denote the treatments studied. Lines between
circles denote treatment comparisons that are addressed by direct evidence. The numbers
on these lines show the number of trials that compared the two treatments denoted in the
circles.
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Figure 28. Final All Cause Mortality Model (with continuity correction, without
heparin, or multi-arm trials, Knee patients only
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The model depicted in the figure is a model for all cause mortality. All trials that
observed at least one event in one of its groups are included. A continuity correction was
employed for trials that observed no events at least one of its groups. The model includes
only data from patients who received a knee arthroplasty. It does not include trials of
heparin or trials with >2 arms. Circles denote the treatments studied. Lines between
circles denote treatment comparisons that are addressed by direct evidence. The numbers
on these lines show the number of trials that compared the two treatments denoted in the
circles.
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Figure 29. Final Symptomatic DVT Model (with continuity correction, without
heparin, or multi-arm trials.
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The model depicted in the figure is the final model for symptomatic DVT that omits
studies for which a continuity correction was required, studies of heparin, and studies
with > 2 arms. The model includes data from patients who received a hip arthroplasty and
those who received a total knee arthroplasty. Lines between circles denote treatment
comparisons that are addressed by direct evidence. The numbers on these lines show the
number of trials that compared the two treatments denoted in the circles. None of the
included studies required a continuity correction, so this is the same model as for the
model without continuity corrected studies.
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Figure 30. Final Symptomatic DVT Model (with continuity correction, without
heparin, or multi-arm trials, Hip patients only
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The model depicted in the figure is a model for symptomatic DVT. All trials that
observed at least one event in one of its groups are included. A continuity correction was
employed for trials that observed no events at least one of its groups. The model includes
only data from patients who received a hip arthroplasty. It does not include trials of
heparin or trials with >2 arms. Circles denote the treatments studied. Lines between
circles denote treatment comparisons that are addressed by direct evidence. The numbers
on these lines show the number of trials that compared the two treatments denoted in the
circles.
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Figure 31. Final Symptomatic DVT Model (with continuity correction, without
heparin, or multi-arm trials, Knee patients only
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The model depicted in the figure is a model for symptomatic DVT. All trials that
observed at least one event in one of its groups are included. A continuity correction was
employed for trials that observed no events at least one of its groups. The model includes
only data from patients who received a knee arthroplasty. It does not include trials of
heparin or trials with >2 arms. Circles denote the treatments studied. Lines between
circles denote treatment comparisons that are addressed by direct evidence. The numbers
on these lines show the number of trials that compared the two treatments denoted in the
circles.
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Figure 32. Final DVT Model (with continuity correction, without heparin or multi-
arm trials)
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The model depicted in the figure is the final model for DVT that omits studies for which
a continuity correction was required, studies of heparin, and studies with > 2 arms. The
model includes data from patients who received a hip arthroplasty and those who
received a total knee arthroplasty. Lines between circles denote treatment comparisons
that are addressed by direct evidence. The numbers on these lines show the number of
trials that compared the two treatments denoted in the circles. None of the included
studies required a continuity correction, so this is the same model as for the model
without continuity corrected studies.
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Figure 33. Final DVT Model (with continuity correction, without heparin or multi-
arm trials), Hip patients only
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The model depicted in the figure is a model for DVT. All trials that observed at least one
event in one of its groups are included. A continuity correction was employed for trials
that observed no events at least one of its groups. The model includes only data from
patients who received a hip arthroplasty. It does not include trials of heparin or trials with
>2 arms. Circles denote the treatments studied. Lines between circles denote treatment
comparisons that are addressed by direct evidence. The numbers on these lines show the
number of trials that compared the two treatments denoted in the circles.
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Figure 34. Final DVT Model (with continuity correction, without heparin or multi-
arm trials), Knee patients only
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The model depicted in the figure is a model for DVT. All trials that observed at least one
event in one of its groups are included. A continuity correction was employed for trials
that observed no events at least one of its groups. The model includes only data from
patients who received a knee arthroplasty. It does not include trials of heparin or trials
with >2 arms. Circles denote the treatments studied. Lines between circles denote
treatment comparisons that are addressed by direct evidence. The numbers on these lines
show the number of trials that compared the two treatments denoted in the circles.
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Figure 35. Final Proximal DVT Model (with continuity correction, without heparin
or multi-arm trials)

Fondaparinix
+GCS

Enoxaparin +
GCS

Fondaparinux —1

LD Aspirin +
IPC

2
2 Daletparin
Enoxaparin Apixiban
1
7
Rivaroxiban

Placebo/
None

—

Dabigatrin

hos

1

The model depicted in the figure a model for proximal DVT. All trials that observed at
least one event in one of its groups are included. A continuity correction was employed
for trials that observed no events at least one of its groups. The model includes data from
patients who received a hip arthroplasty and those who received a knee arthroplasty.
Trials of heparin and trials with >2 arms are not included. Circles denote the treatments
studied. Lines between circles denote treatment comparisons that are addressed by direct
evidence. The numbers on these lines show the number of trials that compared the two
treatments denoted in the circles.
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Figure 36. Final Proximal DVT Model (with continuity correction, without heparin
or multi-arm trials), Hip patients only
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The model depicted in the figure a model for proximal DVT. All trials that observed at
least one event in one of its groups are included. A continuity correction was employed
for trials that observed no events at least one of its groups. The model includes only data
from patients who received a hip arthroplasty. Trials of heparin and trials with >2 arms
are not included. Circles denote the treatments studied. Lines between circles denote
treatment comparisons that are addressed by direct evidence. The numbers on these lines
show the number of trials that compared the two treatments denoted in the circles.
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Figure 37. Final Proximal DVT Model (with continuity correction, without heparin
or multi-arm trials), Knee patients only
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The model depicted in the figure a model for proximal DVT. All trials that observed at
least one event in one of its groups are included. A continuity correction was employed
for trials that observed no events at least one of its groups. The model includes only data
from patients who received a knee arthroplasty. Trials of heparin and trials with >2 arms
are not included. Circles denote the treatments studied. Lines between circles denote
treatment comparisons that are addressed by direct evidence. The numbers on these lines
show the number of trials that compared the two treatments denoted in the circles.
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NETWORK META-ANALYSIS RESULTS

The results of the network meta-analyses for each of the six outcomes are shown in the
figures below. Here, we present our final models, which exclude trials with > 2 arms
(multi-arm trials) and heparin trials. It includes patients who received a total hip
arthroplasty and patients who received a total knee arthroplasty. The two multi-arm trials
each had zero events in at least two study arms for major bleeding and pulmonary
embolism. In this analysis, we added a continuity correction factor to studies with zero
events in one arm of the trial.

In addition to the results presented in the figures below, Appendix XV presents the
results of the final model for each outcome with each treatment in the model ranked
relative to each other.

Appendix XV presents the results of our sensitivity analyses, first by excluding trials with
zero events in one arm of a trial, making the use of the continuity correction unneccesary.
Then we excluded trials of heparin and, finally, we also excluded multi-arm trials. The
results of these sensitivity analyses were not significantly different than the results of our
final model.

The results of our consistency checks appear in Appendix XV. Our final models were
consistent.

Goodness-of-fit statistics are also presented in Appendix XV. These results suggest that
our model fits the available data.

Results are presented in terms of the odds ratio of each treatment as compared to no
treatment. However, for all-cause mortality, results are presented as compared to
enoxaparin because there are no trials compared to no treatment for this outcome. In
Appendix XV, results are presented as compared to enoxaparin for all models; in
addition, results are presented as compared to no treatment for the models using the
continuity correction when the data allow.
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PULMONARY EMBOLISM

Figure 38. Pumonary Embolism among Hip and Knee Patients - Network Meta-
Analysis Results with Continuity Correction Without Heparin Trials and Without
Trials with > 2 Arms (vs. No Treatment)

Treatment Odds Ratio (95% CI)
Apixaban —_— 10.55 (0.13, 5843.00)
Dabigatran R 7.90 (0.10, 4647.11)
Desirudin 3.68 (0.03, 2599.31)
Enoxaparin e R GEE— 8.18 (0.13, 4221.73)
Enoxaparin + IPC 8.19 (0.02, 12835.88)
HD Aspirin 64.59 (0.01, 1411269.00)
IPC _— 0.13 (0.00, 9.63)
IPC + HD Aspirin 68.58 (0.03, 646934.38)
IPC + LD Aspirin 8.04 (0.05, 6142.58)
LD Aspirin —_— 0.99 (0.12, 7.97)
Rivaroxaban 4.74 (0.06, 2713.52)
Tinzaparin 8.32 (0.02, 12004.05)
Warfarin —_— 10.78 (0.13, 6348.66)

T T

1 1 10

Favors Treatment Favors No Treatment
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Figure 39. Pumonary Embolism among Hip Patients - Network Meta-Analysis
Results with Continuity Correction Without Heparin Trials and Without Trials
with > 2 Arms (vs. No Treatment)

Treatment Odds Ratio (95% CI)
Apixaban 2.44 (0.01, 1690.87)
Dabigatran 7.79 (0.06, 3995.80)
Desirudin 3.68(0.02, 2411.49)
Enoxaparin 8.31 (0.10, 3547.50)
IPC 0.14 (0.00, 11.35)
IPC + LD Aspirin 7.89 (0.03, 5931.31)
LD Aspirin e 1.00 (0.09, 11.67)
Rivaroxaban 7.69 (0.06, 4158.88)
Tinzaparin 7.66 (0.03, 5558.04)
Warfarin 6.88 (0.05, 3831.46)

T T

1 1 10

Favors Treatment Favors No Treatment

Figure 40. Pumonary Embolism among Knee Patients - Network Meta-Analysis
Results with Continuity Correction Without Heparin Trials and Without Trials
with > 2 Arms (vs. No Treatment)

No studies in the model with no treatment as a comparator
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MAJOR BLEEDING

Figure 41. Major Bleeding among Hip and Knee Patients - Network Meta-Analysis
Results with Continuity Correction Without Heparin Trials and Without Trials
with > 2 Arms (vs. No Treatment)

Odds
Treatment Ratio (95% CI)
Apixaban — 0.83 (0.25, 2.82)
Dabigatran —1— 1.45 (0.50, 4.46)
Dalteparin —_— 1.04 (0.23, 4.71)
Desirudin gl 1.10 (0.27, 4.68)
Enoxaparin —_— 1.10 (0.39, 3.17)
Enoxaparin + GCS + 0.15 (0.00, 9.75)
Fondaparinux —— 1.79 (0.48, 6.99)
Fondaparinux + GCS 0.30 (0.00, 17.89)
GCS 0.17 (0.00, 66.55)
HD Aspirin —_—r 0.37 (0.04, 3.42)
IPC + LD Aspirin 0.02 (0.00, 0.39)
LY517717 0.94 (0.02, 38.82)
Rivaroxaban -1 1.70 (0.50, 5.87)
Tinzaparin —r 1.00 (0.21, 4.50)
Warfarin —_— 0.53 (0.15, 1.97)
YM150 0.16 (0.00, 8.52)
T T
1 1 10

Favors Treatment

Favors No Treatment
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Figure 42. Major Bleeding among Hip Patients - Network Meta-Analysis Results
with Continuity Correction Without Heparin Trials and Without Trials with > 2
Arms (vs. No Treatment)

Treatment Odds Ratio (95% CI)
Apixaban o 2.45 (0.41, 16.54)
Dabigatran - 3.26 (0.65, 18.73)
Dalteparin —_— 1.33 (0.16, 12.06)
Desirudin b 2.00 (0.34, 13.63)
Enoxaparin o el 2.00 (0.44, 10.35)
Enoxaparin + GCS * 0.21 (0.00, 17.17)
Fondaparinux - 2.98 (0.58, 19.22)
Fondaparinux + GCS 0.33(0.00, 26.71)
GCSs g 0.19 (0.00, 65.76)
HD Aspirin —_—— 0.48 (0.03, 7.59)
IPC + LD Aspirin 0.03 (0.00, 0.85)
LY517717 * 1.73 (0.03, 108.64)
Rivaroxaban - 3.66 (0.61, 26.76)
Tinzaparin —_— 1.39 (0.19, 11.40)
Warfarin —_— 0.68 (0.10, 5.46)
YM150 * 0.29 (0.00, 22.60)

T T

1 1 10

Favors Treatment Favors No Treatment
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Figure 43. Major Bleeding among Knee Patients - Network Meta-Analysis Results
with Continuity Correction Without Heparin Trials and Without Trials with > 2
Arms (vs. No Treatment)

Odds
Treatment Ratio (95% CI)
Apixaban 0.42 (0.04, 3.76)
Dabigatran 0.76 (0.11, 5.23)
Enoxaparin 0.77 (0.11, 4.87)
Fondaparinux - 1.13 (0.03, 59.44)
Rivaroxaban 0.98 (0.09, 8.28)
Warfarin 0.46 (0.04, 4.32)
T T

1 1 10
Favors Treatment Favors No Treatment
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ALL CAUSE MORTALITY

Note: For this outcome, results are only presented compared to enoxaparin because there
are no trials with a no treatment arm.

Figure 44. All Cause Mortality among Hip and Knee Patients - Network Meta-
Analysis Results with Continuity Correction Without Heparin Trials and Without
Trials with > 2 Arms (vs. Enoxaparin)

Treatment Odds Ratio (95% Cl)
Apixaban —t— 1.36 (0.39, 5.31)
Dabigatran b 1.19 (0.30, 4.86)
Dalteparin e & e— 1.49 (0.07, 32.04)
Desirudin —_—T— 2.29 (0.23,29.11)
Enoxaparin + GCS 0.05 (0.00, 9.08)
Fondaparinux 0.22 (0.00, 11.94)
Fondaparinux + GCS 0.05 (0.00, 7.34)
IPC + GCS 0.22 (0.00, 94.82)
Rivaroxiban — 0.61 (0.22, 1.60)
Tinzaparin D o 1.46 (0.14, 17.01)
Warfarin —t— 1.44 (0.39, 5.80)
Warfarin + GCS 0.22 (0.00, 273.96)

T T

1 1 10

Favors Treatment Favors Enoxaparin
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Figure 45. All Cause Mortality among Hip Patients - Network Meta-Analysis
Results with Continuity Correction Without Heparin Trials and Without Trials
with > 2 Arms (vs. Enoxaparin)

Odds

Treatment Ratio (95% CI)
Apixaban —_— 2.86 (0.15, 64.01)
Dabigatran —_— 1.29 (0.11, 14.97)
Dalteparin 1.17 (0.02, 76.25)
Desirudin s e 2.22 (0.11, 51.42)
Enoxaparin + GCS € 0.05 (0.00, 20.49)
Fondaparinux 0.21 (0.00, 17.98)
Fondaparinux + GCS 0.05 (0.00, 14.41)
Rivaroxaban —_— 0.87 (0.16, 5.40)
Tinzaparin R 1.15 (0.03, 50.96)
Warfarin _— 1.14 (0.08, 15.88)

T T
A 1 10
Favors Treatment Favors Enoxaparin
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Figure 46. All Cause Mortality among Knee Patients - Network Meta-Analysis
Results with Continuity Correction Without Heparin Trials and Without Trials
with > 2 Arms (vs. Enoxaparin)

Odds
Treatment Ratio (95% ClI)
Apixaban 1.04 (0.14, 9.42)
Dabigatran 1.03 (0.09, 12.50)
Rivaroxaban 0.36 (0.04, 2.51)
Warfarin > 2.27 (0.18, 33.31)
T T

A 1 10
Favors Treatment Favors Enoxaparin

121



SYMPTOMATIC DEEP VEIN THROMBOSIS

Figure 47. Symptomatic DVT among Hip and Knee Patients - Network Meta-
Analysis Results with Continuity Correction Without Heparin Trials and Without
Trials with > 2 Arms (vs. No Treatment)

Treatment Odds Ratio (95% CI)
Apixaban 0.34 (0.01, 12.57)
Dabigatran 0.69 (0.01, 47.85)
Desirudin 0.97 (0.01, 117.21)
Enoxaparin 0.87 (0.01, 47.09)
Enoxaparin +IPC 0.82 (0.00, 280.90)
IPC > 2.83(0.08, 154.62)
LD Aspirin 0.78 (0.07, 9.13)
Rivaroxaban 0.31 (0.00, 23.55)
Tinzaparin 0.51 (0.00, 76.63)

T T

A 1 10

Favors Treatment Favors No Treatment

Figure 48. Symptomatic DVT among Hip Patients - Network Meta-Analysis Results
with Continuity Correction Without Heparin Trials and Without Trials with > 2
Arms (vs. No Treatment)

No studies in the model with no treatment as a comparator
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Figure 49. Symptomatic DVT among Knee Patients - Network Meta-Analysis
Results with Continuity Correction Without Heparin Trials and Without Trials
with > 2 Arms (vs. No Treatment)

Treatment Odds Ratio (95% CI)
Apixaban 0.80 (0.01, 50.81)
Dabigatran 0.36 (0.01, 9.32)
Enoxaparin 1.27 (0.02, 60.58)
Enoxaparin + IPC > 1.21 (0.00, 307.05)
Rivaroxaban 0.54 (0.00, 33.45)

T T

A 1 10

Favors Treatment Favors No Treatment
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DEEP VEIN THROMBOSIS

Figure 50. Deep Vein Thrombosis among Hip and Knee Patients - Network Meta-
Analysis Results Without Heparin Trials and Without Trials with > 2 Arms (vs. No
Treatment)

Odds

Treatment Ratio (95% CI)
Apixaban —_— 0.39 (0.12, 1.25)
Dabigatran —_— 0.63 (0.21, 1.93)
Dalteparin —_— 0.58 (0.15, 2.28)
Desirudin —_— 0.46 (0.12, 1.79)
Enoxaparin —_—T 0.71 (0.25, 2.00)
Enoxaparin + IPC —_— 0.19 (0.03, 1.05)
Fondaparinux * 0.09 (0.01, 0.69)
HD Aspirin * 0.33(0.03, 3.62)
IPC —_— 0.32 (0.12, 0.84)
IPC + HD Aspirin - 0.26 (0.03, 1.91)
IPC + LD Aspirin —_— 0.68 (0.13, 3.66)
Rivaroxaban —_— 0.30 (0.10, 0.90)
Tinzaparin —_— 0.92 (0.26, 3.21)
Warfarin * 1.37 (0.42, 4.51)
YM150 —_— 0.73(0.17, 3.18)

T T

A 1 10

Favors Treatment

Favors No Treatment
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Figure 51. Deep Vein Thrombosis among Hip Patients - Network Meta-Analysis
Results Without Heparin Trials and Without Trials with > 2 Arms (vs. No
Treatment)

Odds

Treatment Ratio (95% ClI)

Apixaban —_— 0.21 (0.05, 0.95)
Dabigatran —_—T 0.52 (0.15, 1.74)
Dalteparin * 0.43 (0.06, 2.89)
Desirudin _— 0.46 (0.11, 1.95)
Enoxaparin —_— 0.70 (0.23, 2.08)
Fondaparinux ¢ * 0.09 (0.01, 0.71)
IPC —_— 0.32 (0.12, 0.91)
IPC + LD Aspirin —_— 0.68 (0.12, 3.85)
Rivaroxaban _— 0.21 (0.06, 0.72)
Tinzaparin —_—— 0.77 (0.17, 3.39)
Warfarin _— 1.01 (0.17, 5.88)
YM150 —_— 0.72 (0.15, 3.32)

T T

1 1 10
Favors Treatment Favors No Treatment

Figure 52. Deep Vein Thrombosis among Knee Patients - Network Meta-Analysis
Results Without Heparin Trials and Without Trials with > 2 Arms (vs. No
Treatment)

No studies in the model with no treatment as a comparator
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PROXIMAL DEEP VEIN THROMBOSIS

Figure 53. Proximal Deep Vein Thrombosis among Hip and Knee Patients -
Network Meta-Analysis Results Without Heparin Trials and Without Trials with >
2 Arms (vs. No Treatment)

Odds

Treatment Ratio (95% CI)
Apixaban — 0.17 (0.03, 0.97)
Dabigatran — 0.23 (0.04, 1.04)
Dalteparin —_— 0.29 (0.03, 2.70)
Desirudin —_— 0.22 (0.02, 1.83)
Enoxaparin — 0.38 (0.08, 1.66)
Enoxaparin + GCS * 0.11 (0.00, 4.12)
Fondaparinux * 0.07 (0.00, 1.49)
Fondaparinux + GCS + 0.06 (0.00, 1.91)
IPC —T 0.47 (0.09, 2.30)
IPC + GCS 0.26 (0.00, 13.68)

IPD + LD Aspirin —_— 0.61 (0.03, 11.80)
Rivaroxaban —_— 0.07 (0.01, 0.39)
Tinzaparin —_— 0.44 (0.06, 3.04)
Warfarin —_— 0.71 (0.11, 4.47)
Warfarin + GCS € . 0.05 (0.00, 4.17)
YM150 —_— 0.43 (0.03, 5.11)

[ [

A 1 10

Favors Treatment Favors No Treatment

126




Figure 54. Proximal Deep Vein Thrombosis among Hip Patients - Network Meta-
Analysis Results Without Heparin Trials and Without Trials with > 2 Arms (vs. No
Treatment)

Odds
Treatment Ratio (95% CI)
Apixaban E— e p— 0.22 (0.01, 5.02)
Dabigatran —_— 0.31(0.02, 3.94)
Dalteparin * 0.31 (0.01, 16.10)
Desirudin 0.38 (0.02, 7.91)
Enoxaparin —_— 0.66 (0.07, 6.26)

Enoxaparin + GCS
Fondaparinux
Fondaparinux + GCS

0.17 (0.00, 17.65)
0.12 (0.00, 5.57)
0.11 (0.00, 8.10)

IPC —_—T 0.47 (0.06, 3.67)
IPC + GCS 0.27 (0.00, 42.73)
IPC + LD Aspirin 1.05 (0.03, 39.53)
Rivaroxaban —_— 0.08 (0.01, 1.11)
Tinzaparin —_— 0.59 (0.03, 12.63)
Warfarin * 0.75 (0.02, 30.02)

Warfarin + GCS
YM150

0.05 (0.00, 13.44)
0.74 (0.03, 19.20)

T T
A 1 10
Favors Treatment Favors No Treatment
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Figure 55. Proximal Deep Vein Thrombosis among Knee Patients - Network Meta-
Analysis Results Without Heparin Trials and Without Trials with > 2 Arms (vs. No
Treatment)

Odds
Treatment Ratio (95% CI)
Apixaban 0.01 (0.00, 0.88)
Dabigatran 0.02 (0.00, 1.00)
Enoxaparin 0.02 (0.00, 1.30)
Rivaroxaban 0.01 (0.00, 0.51)
Warfarin 0.04 (0.00, 4.22)
T

|
A1 1 10
Favors Treatment  Favors No Treatment
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NETWORK META-ANALYSIS PAIRWISE COMPARISONS

All significant pairwise comparisons from the final network meta-analysis are listed in the tables below. There were no significant
comparisons for pulmonary embolism, symptomatic DVT, or all cause mortality. All pairwise comparisons from all network meta-
analyis models are presented in Appendix XV.

Table 32. Major Bleeding Significant Pairwise Comparisons - Final Model

Patient Populations with Significant
Comparison Comparison

Enoxaparin + GCS favored over Fondaparinux + GCS  Hip and Knee

IPC + LD Aspirin favored over Apixaban
IPC + LD Aspirin favored over Dabigatran
IPC + LD Aspirin favored over Dalteparin
IPC + LD Aspirin favored over Desirudin
IPC + LD Aspirin favored over Enoxaparin
IPC + LD Aspirin favored over Fondaparinux
IPC + LD Aspirin favored over No Treatment
IPC + LD Aspirin favored over Rivaroxaban
IPC + LD Aspirin favored over Tinzaparin
IPC + LD Aspirin favored over Warfarin
Warfarin favored over Dabigatran

Warfarin favored over Rivaroxaban

Hip and Knee, and Hip Only
Hip and Knee, and Hip Only
Hip and Knee, and Hip Only
Hip and Knee, and Hip Only
Hip and Knee, and Hip Only
Hip and Knee, and Hip Only
Hip and Knee, and Hip Only
Hip and Knee, and Hip Only
Hip and Knee, and Hip Only
Hip and Knee

Hip and Knee, and Hip Only
Hip and Knee, and Hip Only
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Comparison
Apixaban favored over Enoxaparin
Apixaban favored over No Treatment
Apixaban favored over Warfarin
Dabigatran favored over Warfarin
Dalteparin favored over Warfarin
Desirudin favored over Warfarin
Enoxaparin + IPC favored over Dabigatran
Enoxaparin + IPC favored over Enoxaparin
Enoxaparin + IPC favored over Tinzaparin
Enoxaparin + IPC favored over Warfarin
Enoxaparin favored over Warfarin
Fondaparinux favored over Dabigatran
Fondaparinux favored over Enoxaparin
Fondaparinux favored over No Treatment
Fondaparinux favored over Tinzaparin
Fondaparinux favored over Warfarin
Fondaparinux favored over YM150
HD Aspirin + IPC favored over Warfarin
IPC favored over No Treatment
Rivaroxaban favored over Dabigatran
Rivaroxaban favored over Enoxaparin
Rivaroxaban favored over No Treatment
Rivaroxaban favored over Tinzaparin
Rivaroxaban favored over Warfarin

Table 33. DVT Significant Pairwise Comparisons - Final Model
Patient Populations with Significant

Comparison
Hip and Knee, and Hip Only
Hip Only
Hip and Knee, and Knee Only
Hip and Knee
Hip and Knee, and Hip Only
Hip and Knee
Knee Only
Knee Only
Hip and Knee
Hip and Knee, and Knee Only
Hip and Knee, and Knee Only
Hip and Knee
Hip and Knee, and Hip Only
Hip and Knee, and Hip Only
Hip and Knee, and Hip Only
Hip and Knee, and Hip Only
Hip and Knee, and Hip Only
Knee Only
Hip and Knee, and Hip Only
Hip and Knee, and Hip Only
Hip and Knee, Hip Only, and Knee Only
Hip and Knee, and Hip Only
Hip and Knee, and Hip Only
Hip and Knee, Hip Only, and Knee Only
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Table 34. Proximal DVT Significant Pairwise Comparisons - Final Model

Comparison
Apixaban favored over No Treatment
Apixaban favored over Warfarin
Rivaroxaban favored over Dabigatran
Rivaroxaban favored over Enoxaparin
Rivaroxaban favored over No Treatment
Rivaroxaban favored over Tinzaparin
Rivaroxaban favored over Warfarin

Patient Populations with Significant

Comparison
Hip and Knee, and Knee Only
Hip and Knee
Hip and Knee

Hip and Knee, and Hip Only
Hip and Knee, and Knee Only
Hip and Knee

Hip and Knee
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INDIVIDUAL STUDY RESULTS
Individual study results for each of the six outcomes analyzed in a network meta-analysis,
as well as for other outcomes reported by the included studies, can be found in Appendix

XV. Details of each study can also be found in Appendix XV.
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RECOMMENDATION 6

In the absence of reliable evidence, it is the opinion of this work group that patients
undergoing elective hip or knee arthroplasty, and who have also had a previous venous
thromboembolism, receive pharmacologic prophylaxis and mechanical compressive
devices.

Grade of Recommendation: Consensus

Definition: A Consensus recommendation means that expert opinion supports the guideline recommendation
even though there is no available empirical evidence that meets the inclusion criteria of the guideline’s
systematic review.

Implications: Practitioners should be flexible in deciding whether to follow a recommendation classified as
Consensus, although they may give it preference over alternatives. Patient preference should have a
substantial influencing role.

RATIONALE

Given that patients who are receiving a hip or knee arthroplasty are already at high risk
for VTED, a further risk increase in these patients is of concern. Although none of the
studies we located enrolled such patients, the work group deemed that an even greater
risk of VTED in these patients justified issuing a consensus-based recommendation for
these patients. The consensus of the work group is that both pharmacologic prophylaxis
and mechanical compressive devices are appropriate for these patients, assuming that
their risk of VTED is greater than their risk of bleeding. Since patients undergoing hip or
knee arthroplasty will be receiving some form of prophylaxis anyway, the added costs of
using both pharmacologic and mechanical compressive devices will not always be large.
Furthermore, the approach in this recommendation is consistent with current practice.
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RECOMMENDATION 7

In the absence of reliable evidence, it is the opinion of this work group that patients
undergoing elective hip or knee arthroplasty, and who also have a known bleeding
disorder (e.g., hemophilia) and/or active liver disease, use mechanical compressive
devices for preventing venous thromboembolism.

Grade of Recommendation: Consensus

Definition: A Consensus recommendation means that expert opinion supports the guideline recommendation
even though there is no available empirical evidence that meets the inclusion criteria of the guideline’s
systematic review.

Implications: Practitioners should be flexible in deciding whether to follow a recommendation classified as
Consensus, although they may give it preference over alternatives. Patient preference should have a
substantial influencing role.

RATIONALE

As discussed in Recommendation 3, patients who have a known bleeding disorder or
active liver disease are at elevated risk for bleeding. Due to the serious complications that
can occur in these patients, the work group deemed it appropriate to issue a consensus-
based recommendation in spite of a lack of relevant, published data. It is the consensus of
the work group that mechanical compressive devices are appropriate for these patients, as
pharmacologic prophylaxis may exacerbate the risk of bleeding. Using mechanical
compressive devices is of low risk and consistent with current practice. Consultation with
a hematologist or other specialist may be warranted in some cases, especially when a
patient is both at an elevated risk of bleeding and at an elevated risk of VTED.
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RECOMMENDATION 8

In the absence of reliable evidence, it is the opinion of this work group that patients
undergo early mobilization following elective hip and knee arthroplasty. Early
mobilization is of low cost, minimal risk to the patient, and consistent with current
practice.

Grade of Recommendation: Consensus

Definition: A Consensus recommendation means that expert opinion supports the guideline recommendation
even though there is no available empirical evidence that meets the inclusion criteria of the guideline’s
systematic review.

Implications: Practitioners should be flexible in deciding whether to follow a recommendation classified as
Consensus, although they may give it preference over alternatives. Patient preference should have a
substantial influencing role.

RATIONALE

VTED is a potentially catastrophic complication faced by all patients who undergo
elective hip and knee arthroplasty. Risk factors that predispose to VTED are embodied by
“Virchow’s Triad” — hypercoagulability, endothelial injury, and stasis. Early
mobilization following hip or knee arthroplasty addresses the stasis limb of Virchow’s
triad; movement of the operated limb promotes regional blood flow. Mobilization should
begin as soon postoperatively as possible. Practices should be in place to ensure that
appropriate support are provided throughout the hospital stay to minimize the risk of falls
during transfer and ambulation.

Although one moderate quality study and five low quality studies compared VTED rates
based on timing of mobilization, their results are conflicting (these results are
summarized in Table 35, our evaluation of their quality and applicability is shown in
Table 54, and a more detailed presentation of their results is in Table 36). One study of
moderate quality suggests patients mobilizing within 2-4 hours of surgery do not have
lower VTED readmission rates vs. patients mobilizing the afternoon or evening of
surgery. Three low quality studies suggest that there is no difference in VTED due to
timing of mobilization, while two other low quality studies did find lower rates of PE or
VTED readmission among patients who mobilized earlier. Based on the fact that early
mobilization has minimal cost, low risk to the patient, and is consistent with current
clinical practice, issuing a consensus based consensus-based recommendation is
warranted.

Table 63 in Appendix XIV summarizes the reasons for excluding some of the studies we
initially considered for this recommendation.
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FINDINGS
Table 35. Early Mobilization Summary Table

2-4 hours
vs.6-12  0-ldayvs. 0-2daysvs. 2daysvs.
Outcome hours 2+ days 2+ days 3+ days
All-Cause Mortality o
DVT o
DVT Readmission o
Fatal PE o
PE o °
PE Readmission o
Symptomatic VTE o
VTE o
VTE Readmission °
Minor Wound
Problems ¢
Wound Dehiscence o

o: no statistically significant difference. ®: statistically significant in favor of earlier mobilization.
#: statistically significant in favor of mobilization on the 2" post operative day as opposed to

within the first 24 hours.

136



QUALITY AND APPLICABILITY

Of the included studies addressing VTED-related outcomes, one was of moderate quality and five were of low quality. One additional
moderate quality study addressed wound problems. All seven included studies were of moderate applicability. For details, see Table

54 in Appendix XIII.

RESULTS
Table 36. Early Mobilization Results

Author N Joint | Group 1 Group?2 Strength Outcome % % Group2 | Results
(Duration) Groupl
Johnson 7846 | Hip Mobilization Grp2: Day 3-6 Low Fatal PE 1.1% Grp2: 0.9% | No significant
starting day 2 Grp3: Day 7-10 Grp3: 1.3% | difference
Grp4:Day 11-14 Grp4: 0.9%
Grp5:Day 15-19 Grp5: 2.4%
Grp6:Day 20+ Grp6: 0.7%
Husted 1977 | Both | Mobilized Mobilized Moderate | All-Cause 0 0.3% No significant
within 2-4h afternoon or Mortality difference
evening of surgery (3 months)
Husted 1977 | Both | Mobilized Mobilized Moderate | PE 0.1% 0.4% No significant
within 2-4h afternoon or readmission difference
evening of surgery (3 months) OR: 0.3 (.01, 2.4)
Johnson 7846 | Hip Mobilization Grp2: Day 3-6 Low PE 7.4% Grp2: Favors Groupl
starting day 2 Grp3: Day 7-10 10.5% (vs. all other
Grp4:Day 11-14 Grp3: groups
Grp5:Day 15-19 11.9% combined)
Grp6:Day 20+ Grp4:6.1% | OR: 0.8 (0.6,
Grp5: 9.6% | 0.97)
Grp6: 6.1%
Kelsey 1035 | Hip | 1day in bed Grp2: 2-3daysin | Low PE 7.8% Grp2: 9.1% | No significant
bed Grp3: difference
Grp3: 4+ days in 10.9% OR: 0.8 (0.4,1.3)
bed
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Author N Joint | Group 1 Group2 Strength Outcome % % Group2 | Results
(Duration) Groupl
Husted 1977 | Both | Mobilized Mobilized Moderate | DVT 0.5% 0.6% No significant
within 2-4h afternoon or readmission difference
evening of surgery (3 months) OR: 0.8 (0.2, 3.0)
Kelsey 1035 | Hip | 1day in bed Grp2: 2-3daysin | Low DVT 12.8% Grp2: 8.6% | No significant
bed Grp3:14.5% | difference
Grp3: 4+ days in OR:1.1(0.7,1.7)
bed

White 886 | Hip Mobilization Mobilization on Low VTE 44% 61% Favors Groupl

ondayOorl day 2 or later readmission (3 Adjusted OR*:
months) 0.7 (0.5, 0.9)

Samama 1062 | Both | Weight-bearing | No weight-bearing | Low Symptomatic Not Not No significant
within 48h within 48h VTE (3 Reported | Reported difference

months) OR: 0.4 (0.1,1.4)

Kelsey 1035 | Hip | 1day in bed Grp2: 2-3daysin | Low VTE 17.1% Grp2:15.1% | No significant

bed Grp3:22.3% | differencet
Grp3: 4+ days in OR: 0.9 (0.6, 1.3)
bed

Leizorovicz | 386 | Both | Duration of Not Applicable Low VTE or sudden | Median: | NA No significant
immobilization death (hospital | 4 days difference
— continuous discharge) (range 1-
variable 87)

Pearse 195 | Knee | Walk Walk on 2" post- | Moderate | Minor Wound | 23.7% 11.2% Favors Group2
independently | operative day Problems - OR:25(1.1,6.0)
within 24h 0oze and

erythema

Pearse 195 | Knee | Walk Walk on 2" post- | Moderate | Wound 0 0 No difference
independently | operative day dehiscence
within 24h

*Adjusted for Age, sex, race, history of thromboembolism, rheumatoid arthritis, BMI, thromboprophylaxis;+ no significant differences comparing
grp 1 vs any group, OR presented is grpl vs grp2+3
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RECOMMENDATION 9

We suggest the use of neuraxial (such as intrathecal, epidural, and spinal) anesthesia for
patients undergoing elective hip or knee arthroplasty to help limit blood loss, even though
evidence suggests that neuraxial anesthesia does not affect the occurrence of venous
thromboembolic disesase.

Grade of Recommendation: Moderate

Definition: A Moderate recommendation means that the benefits exceed the potential harm (or that the
potential harm exceeds the benefits in the case of a negative recommendation), but the quality/applicability of
the supporting evidence is not as strong.

Implications: Practitioners should generally follow a Moderate recommendation but remain alert to new
information and be sensitive to patient preferences.

RATIONALE

There is one high quality study and two moderate quality studies that addressed neuraxial
anesthesia and VTE disease (Table 37 summarizes their results, Table 38 through Table
44 present a detailed description of their results, and Table 55 in Appendix XIl1I
summarizes the results of our quality and applicability evaluations). None of these studies
found a statistically significant difference in outcomes between regional (epidural or
spinal) and general anesthesia.

Fifteen randomized controlled trials of high quality and moderate applicability compared
peri-operative blood loss among patients receiving general, epidural, or a combination of
general and epidural, or a combination of general anesthesia and lumbar plexus block.
There were eight high quality studies comparing epidural and general anesthesia.
Epidural anesthesia resulted in lower intra-operative blood loss. The combination of
epidural and general anesthesia resulted in lower intra-operative blood loss compared to
general anesthesia alone in two high quality studies. The combination of lumbar plexus
block and general anesthesia resulted in lower intra- and post-operative blood loss
compared to general anesthesia alone in two high quality studies. Hypotensive epidural
anesthesia resulted in lower post-operative blood loss compared to spinal anesthesia in
two high quality studies.

Table 64 in Appendix XIV summarizes the reasons for excluding some of the studies we
initially considered for this recommendation.
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FINDINGS
Table 37. Neuraxial Anesthesia Summary Table

General
+
General Lumbar Epidural
+ Plexus Vs, Epidural
Spinal Epidural Block Epidural General + Spinal
Epidural vs. Vs. Vs. VS. VS. + Vs.
Outcome General General General General Spinal Epidural General
All-Cause
Mortality o
Symptomatic
VTE o 00 o)
New
Perfusion
Defects o
Intraoperative
Blood Loss ®@Cee0eO ' YoX X (X ) 40 00 o)
Postoperative
Blood Loss 4000080 400e@ oe [ X ) ' Yol o)
Total Blood
Loss 00 cee ° ' Yol o)
Wound
Hematoma o
Wound
Infection o o
Transfusion 00 oe o o)

o: no statistically significant difference; e: statistically significant in favor of group 1 (listed first)
+: statistically significant in favor of group 2
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QUALITY AND APPLICABILITY

Of the three included studies addressing VTED-related outcomes, one was of high quality and two were of moderate quality. All three
were of moderate applicability. Fifteen included studies addressing blood loss were all of high quality and moderate applicability. For
details, see Table 55 in Appendix XIII.

RESULTS
Table 38. Regional vs. General Anesthesia - VTED-related Outcomes
Author N Joint Group 1 Group2 Strength Outcome % % Group2 | Results
Groupl
Williams- 262 Knee | Epidural General High All-Cause 0.7% 0.8% No significant difference
Russo et al. Mortality (2 OR:0.95 (.01, 75.5)
1996 months)
Williams- 178 Knee | Epidural General Moderate | Proximal 0 0 No events
Russo et al. DVT (day 5)
1996
Williams- 153 Knee | Epidural General Moderate | New 11.6% | 9.0% No significant difference
Russo et al. Perfusion OR:1.3(0.4,4.7)
1996 Defects (day
5)
Warwick et | 15903 | Both Any spinal | Grp2: Any general | Moderate | Symptomatic | 2.2% Grp2: 1.2% | No significant difference
al. 2007 Grp3: Epidural VTE Grp3: 1.0% | in multivariate analysis
Grp4: Lumbar Grp4:1.9%
plexus block
Maurer et 606 Hip Spinal General Moderate | Symptomatic | 1.6% 1.7% No significant difference
al. 2007 VTE OR:0.9 (0.2, 4.6)
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Figure 56. Epidural vs.

General Anesthesia - Intraoperative Blood Loss

Study

SMD (95% Cl)

Favors Epidural

Favors General

Borghi et al. 2002 — -0.66 (-1.00, -0.32)
Modig and Karlstrom 1987 —_— -0.72 (-1.56, 0.12)
Borghi et al. 2005 — -0.31 (-0.64, 0.02)
Modig et al. 1986 —_— -0.99 (-1.42, -0.56)
Modig et al. 1983 —_— -0.93 (-1.47, -0.40)
Eroglu et al. 2005 —— -2.21 (-3.00, -1.41)
Hole et al. 1980 —_— -0.45 (-0.96, 0.06)
Chu et al. 2006 —_— 0.00 (-0.51, 0.51)
T T
-5 0 5
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Figure 57. Epidural vs.

General Anesthesia - Postoperative Blood Loss

Study

Borghi et al. 2002
Eroglu et al. 2005
Borghi et al. 2005

Modig and Karlstrom 1987

SMD (95% Cl)
—— 0.36 (0.02, 0.69)
—_ -0.45 (-1.07, 0.18)
—t— 0.12 (-0.21, 0.45)

-+ -1.45 (-2.36, -0.53)

Modig et al. 1986 —_— -1.14 (-1.58, -0.70)
Modig et al. 1983 _— -1.01 (-1.55, -0.47)
Chu et al. 2006 —_— -0.07 (-0.57, 0.44)
Hole et al. 1980 —_—— -0.02 (-0.52, 0.49)
T T
-5 0 5
Favors Epidural Favors General
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Figure 58. Epidural + General vs. General Anesthesia - Intraoperative Blood Loss

Study SMD (95% ClI)
Borghi et al. 2002 — -0.82 (-1.16, -0.47)
Borghi et al. 2005 — -0.35 (-0.69, -0.02)
Dauphin et al. 1997 —_—— -1.80 (-2.57, -1.03)
D'Ambrosio et al. 1999 —_— -0.93 (-1.68, -0.17)
T T
-5 0 5
Favors Epidural+General Favors General
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Figure 59. Epidural + General vs. General Anesthesia - Postoperative Blood Loss

Study SMD (95% ClI)

Borghi et al. 2002 —_—— 0.77 (0.43, 1.11)

Borghi et al. 2005 —— 0.05 (-0.29, 0.38)

Dauphin et al. 1997 —_— -0.45 (-1.11, 0.20)

D'Ambrosio et al. 1999 e -1.90 (-2.78, -1.03)
T T

-5 0 5
Favors Epidural+General Favors General
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Table 39. Epidural vs. General Anesthesia - Intraoperative Blood Loss

Author N Joint | Group 1 Group2 Strength | Outcome Groupl Group?2 Results
Mean Mean (SD)
(SD)or 0 r Median
Median (range)
(range)
Eroglu et al. 40 | Hip Hypotensive | Hypotensive High Intraoperative | 305 (210- | 515 (380- Favors Hypotensive
2005 Epidural Total IV Blood Loss 550) 780) Epidural
Hole et al. 60 | Hip Epidural General High Intraoperative 1274 1567 (696) | No Difference
1980 blood loss (598)
Modig et al. 60 | Hip Epidural General High Intraoperative 1148 1548 (410) | Favors Epidural
1983 Blood Loss (446)
Modig et al. 94 | Hip Epidural General High Intraoperative | 1210 1680 (460) | Favors Epidural
1986 Blood Loss (490)
Modig and 38 | Hip Epidural Grp2:General | High Intraoperative | 950 (300) | Grp2:1140 | Favors Epidural and
Karlstrom Grp3: General Blood Loss (200) General vs. General
1987 (IPPV) Grp3:1540 | (IPPV); no difference
(340) in Epidural vs.
General
Borghi et al. 210 | Hip Epidural Grp2: General | High Intraoperative | 479 (107) | Grp2:547 Favors Epidural vs.
2002 Grp3: Blood Loss (99) General and Epidural-
Epidural- Grp3:465 General vs. General,
General (102) no difference in
Epidural vs. Epidural-
General
Borghi et al. 210 | Hip Epidural Grp2: General | High Intraoperative | 449 (207) | Grp2:515 No Difference
2005 Grps3: Blood Loss (219)
Epidural- Grp3:435
General (233)
Chu et al. 60 | Knee | Spinal- General High Intraoperative | 200 (5- 200 (100- No Difference
2006 Epidural Blood Loss 300) 212.5)

IPPV: Intermittent Positive Pressure Ventilation
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Table 40. Epidural vs. General Anesthesia - Postoperative Blood Loss

Author N Joint | Group 1 Group2 Strength | Outcome Groupl Group?2 Results
Mean Mean (SD)
(SD)or 0 r Median
Median (range)
(range)
Hole et al. 60 | Hip Epidural General High Postoperative 552 (232) | 556 (206) No Difference
1980 Blood Loss
Eroglu et al. 40 | Hip Hypotensive | Hypotensive High Postoperative 645 (380- | 682 (520- No Difference
2005 Epidural Total IV Blood Loss 960) 980)
Modig et al. 60 | Hip Epidural General High Postoperative 294 (64) 427 (175) Favors Epidural
1983 Blood Loss
Borghi et al. 210 | Hip Epidural Grp2: General | High Postoperative 545 (110) | Grp2:502 Favors General vs.
2002 Grps3: Blood Loss (129) Epidural and vs.
Epidural- Grp3:593 Epidural-General;
General (106) Favors Epidural vs.
Epidural-General
Borghi et al. 210 | Hip Epidural Grp2: General | High Postoperative 541 (402) | Grp2:495 No Difference
2005 Grp3: Blood Loss (342)
Epidural- Grp3:510
General (322)
Modig et al. 94 | Hip Epidural General High Postoperative 412 (70) 518 (112) Favors Epidural
1986 Blood Loss
Modig and 38 | Hip Epidural Grp2:General | High Postoperative 370 (80) Grp2:480 Favors Epidural vs.
Karlstrom Grp3: General Blood Loss (70) both forms of General
1987 (IPPV) Grp3:500
(110)
Chu et al. 60 | Knee | Spinal- General High Postoperative 385 (275- | 400 (197.5- | No Difference
2006 Epidural Blood Loss 560) 530)

IPPV: Intermittent Positive Pressure Ventilation
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Table 41. Epidural vs. General Anesthesia - Other Outcomes

Author N Joint | Group 1 Group2 Strength | Outcome Groupl Group?2 Results
Mean Mean (SD)
(SD)or 0 r Median
Median (range) or
(range) or | %
%
Jorgensen et 39 | Knee | Extradural General High Total Drain 650 (340- | 950 (195- No Difference
al. 1991 Volume 1845) 3275)
Borghi et al. 210 | Hip Epidural Grp2: General | High Total Blood 972 (470) | Grp2:1003 | No Difference
2005 Grps3: Loss (431)
Epidural- Grp3:917
General (399)
Hole et al. 60 | Hip Epidural General High Wound 3% 10% No Difference
1980 Hematoma
Hole et al. 60 | Hip Epidural General High Wound 3% 10% No Difference
1980 Infection
Hole et al. 60 | Hip Epidural General High Transfusion 24% 26% No Difference
1980
Borghi et al. 210 | Hip Epidural Grp2: General | High Homologous 23% Grp2: 13% | No Difference
2002 Grp3: Blood Grp3: 19%
Epidural- Transfusion
General
Chu et al. 60 | Knee | Spinal- General High Wound 3% 3% No Difference
2006 Epidural Infection
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Table 42. General + Epidural vs. General Anesthesia - Results

Author N | Joint | Group 1 Group2 Strength | Outcome Groupl Group?2 Results
Mean (SD) | Mean (SD) o
o r Median | r Median
(range) or | (range) or %
%
Dauphin et 37 | Hip General Epidural-General | High Intraoperative | 1259.2 663.8 (299) Favors Epidural-
al. 1997 Blood Loss (366) General
D'Ambrosio | 60 | Hip Epidural- Grp2: Epidural- High Intraoperative | 252.1 (108) | Grp2: 246.5 Favors all 3 groups vs.
etal. 1999 General- General Blood Loss (127) General (Grp4); all
Aprotinin Grp3: General- Grp3:273.5 other comparisons not
Aprotinin (84) significant
Grp4: General Grp4:355.5
(107)
Dauphin et 37 | Hip General Epidural-General | High Postoperative | 600.8 444 (300.8) No Difference
al. 1997 Blood Loss (390.8)
D'Ambrosio | 60 | Hip Epidural- Grp2: Epidural- High Postoperative | 330.8 (210) | Grp2: 486.2 Favors Grpl vs. each
et al. 1999 General- General Blood Loss (185) of other 3 groups;
Aprotinin Grp3: General- Grp3:574.6 Favors all 3 groups vs.
Aprotinin (146) General (Grp4)
Grp4: General Grp4:862.9
(210)
Dauphin et 37 | Hip General Epidural-General | High Total Blood 1860 1107.8 (378.6) | Favors Epidural-
al. 1997 Loss (616.6) General
D'Ambrosio | 60 | Hip Epidural- Grp2: Epidural- High Total Blood 583 (300) Grp2: 732.7 Favors all 3 groups vs.
et al. 1999 General- General Loss (262) General (Grp4);
Aprotinin Grp3: General- Grp3:848.2 Favors Grpl vs. Grp3
Aprotinin (169)
Grp4: General Grp4:1198
(280)
Dauphin et 37 | Hip General Epidural-General | High Homologous 88% 35% Favors Epidural-
al. 1997 Blood General

Transfusion
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Table 43. General + Lumbar Plexus Block vs. General Anesthesia - Results

Author N Joint | Group 1 Group2 Strength | Outcome Groupl Group?2 Results
Mean Mean (SD)
(SD)or 0 r Median
Median (range) or
(range) or | %
%
Twyman et 20 | Hip General- General High Intraoperative | 310 (81) 617 (230)
al. 1990 Lumbar Blood Loss Favors General-
Plexus Block Lumbar Plexus Block
Stevens et 60 | Hip General- General High Intraoperative | 420 (187) | 538 (254) Favors General-
al. 2000 Lumbar Blood Loss Lumbar Plexus Block
Plexus Block
Twyman et 20 | Hip General- General High Postoperative 402 (185) | 457 (111) No Difference
al. 1990 Lumbar Blood Loss
Plexus Block
Stevens et 60 | Hip General- General High Postoperative 170 (125) | 310 (204) Favors General-
al. 2000 Lumbar Blood Loss Lumbar Plexus Block
Plexus Block
Twyman et 20 | Hip General- General High Total Blood 712 (199) | 1074 (250) | Favors General-
al. 1990 Lumbar Loss Lumbar Plexus Block
Plexus Block
Stevens et 60 | Hip General- General High Autologous 13% 13% No Difference
al. 2000 Lumbar Blood
Plexus Block Transfusion
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Table 44. Epidural vs. Spinal Anesthesia - Blood Loss

Author N Joint | Group 1 Group2 Strength | Outcome Groupl Group?2 Results
Mean Mean (SD)
(SD)or 0 r Median
Median (range)
(range)
Juelsgaard 30 | Knee | Hypotensive | Spinal High Intraoperative 146 (100) | 13 (27) Favors Spinal
et al. 2001 Epidural Blood Loss
Niemi et al. 30 | Hip Hypotensive | Spinal High Intraoperative | 400 (163- | 900 (663- Favors Hypotensive
2000 Epidural Blood Loss 575) 1100) Epidural
Juelsgaard 30 | Knee | Hypotensive | Spinal High Postoperative 499 (171) | 1036 (595) | Favors Hypotensive
et al. 2001 Epidural Blood Loss at Epidural
3hours
Juelsgaard 30 | Knee | Hypotensive | Spinal High Postoperative 816 (271) | 1461 (612) | Favors Hypotensive
et al. 2001 Epidural Blood Loss at Epidural
24 hours
Juelsgaard 30 | Knee | Hypotensive | Spinal High Total Blood 1056 1826 (765) | Favors Hypotensive
etal. 2001 Epidural Loss (272) Epidural
Niemi et al. 30 | Hip Hypotensive | Spinal High Total Blood 600 (300- | 1100 (763- | Favors Hypotensive
2000 Epidural Loss at 3 hours | 775) 1338) Epidural
Niemi et al. 30 | Hip Hypotensive | Spinal High Total Blood 850 (500- | 1500 No Difference
2000 Epidural Loss at 24 1350) (1025-
hours 1838)
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RECOMMENDATION 10

Current evidence does not provide clear guidance about whether inferior vena cava (IVC)
filters prevent pulmonary embolism in patients undergoing elective hip and knee
arthroplasty who also have a contraindication to chemoprophylaxis and/or known
residual venous thromboembolic disease. Therefore, we are unable to recommend for or
against the use of such filters.

Grade of Recommendation: Inconclusive

Definition: An Inconclusive recommendation means that there is a lack of compelling evidence that has
resulted in an unclear balance between benefits and potential harm.

Implications: Practitioners should feel little constraint in following a recommendation labeled as
Inconclusive, exercise clinical judgment, and be alert for emerging evidence that clarifies or helps to
determine the balance between benefits and potential harm. Patient preference should have a substantial
influencing role.

RATIONALE

No studies met the inclusion criteria for VTED-related outcomes in arthroplasty patients.
Two studies of non-arthroplasty patients compared PE and death rates between patients
who received IVC filters and those who did not (see Table 45 for a summary of the
results of these studies, Table 46 for a detailed presentation of the results of these studies,
and Table 56 in Appendix XII1 for our evaluations of their quality and applicability). One
was a low quality study of bariatric surgery patients, which found no differences in
VTED outcomes between patients with and without I\VVC filters. The other was a low
quality study of trauma patients which reported lower rates of PE and fatal PE in patients
who received IVC filters. The work group did not make a consensus recommendation for
or against the use of inferior vena cava filters because these filters require surgery to
place in the patient. Surgery adds cost and potential harms to the patient, and consensus
recommendations are only allowed for low cost and low risk interventions. Therefore,
based on the limited and conflicting data regarding the benefits of IVC filters in
preventing pulmonary embolism, and the fact that none of the studies included
arthroplasty patients, we are unable to recommend for or against their use in hip and knee
arthroplasty patients (the reasons we excluded some studies that were initially considered
for this recommendation are provided in Appendix X1V, Table 65).
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FINDINGS
Table 45. IVC Filter Summary Table

Bariatric Trauma
Arthroplasty Surgery Surgery
Outcome Patients Patients Patients
All-Cause
Mortality No data o o
PE ) L]
PE-Related
Death ()
DVT O

o: no statistically significant difference e: statistically significant in favor of filter

QUALITY AND APPLICABILITY

The two included studies for this recommendation were both of low quality and moderate
applicability. For details, see Table 56 in Appendix XIII.

RESULTS
Table 46. IVC Filter Results
Author | N Patient Study Design Strength | Outcome Results
Population
Obeid 2099 | Bariatric Retro Low All-Cause No significant
surgery patients | Comparative Mortality difference
OR: 3.8 (0.3,
26.3)
Obeid 2099 | Bariatric Retro Low PE No significant
surgery patients | Comparative difference
OR: 1.4 (0.1,
6.3)
Obeid 2099 | Bariatric Retro V. Low DVT No significant
surgery patients | Comparative difference
OR: 1.9 (0.3,
7.0)
Khan- 324 Trauma patients | Historically- Low All-Cause No significant
sarinia matched Mortality difference
controls OR: 0.7 (0.4,
1.4)
Khan- 324 Trauma patients | Historically- Low PE-related Favors filter
sarinia matched Death patients
controls OR: 0 (0, 0.8)
Khan- 324 Trauma patients | Historically- Low PE Favors filter
sarinia matched patients
controls OR: 0 (0, 0.6)
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FUTURE RESEARCH

The inability of the available data to distinguish between prophylaxis and no prophylaxis
as well as between different prophylactic regimens with regard to the critical outcomes
(reoperation due to bleeding, death from bleeding, symptomatic PE, death from PE, peri-
prosthetic joint infection, all cause mortality, reoperation for any reason within 90 days of
surgery) in addition to the uncertainty concerning the value of surrogate outcomes (such
as the incidence of deep vein thrombosis), suggests that the approach to conducting
clinical trials on thrombo-prophylactic agents needs to be re-examined. Studies need to
be sufficiently powered to detect relatively rare events; the use of registries may help in
addressing this requirement. In addition, clinical trials need to report the critical outcomes
noted above. Specific areas that the work group targeted for further research include:

1.Characterization of risk factors for VTED and bleeding in hip and knee arthroplasty
patients;

2. Evaluation of multi-modal treatment regimens which combine pharmaco-
prophylaxis, mechanical prophylaxis, and other modalities (e.g. early mobilization
and regional anesthesia);

3. Utilization of administrative data sets to obtain the necessary sample size. This
would be facilitated by creating codes for the different drugs and mechanical
devices used during hospitalization;

4. Utilization of placebo controls in patients at standard risk of VTED in future
clinical trials;

5. Utilization of advanced imaging studies (such as Magnetic Resonance
Venography) to establish the presence of DVT in patients with definitive evidence
of PE, as prior studies that have evaluated the prevalence of DVT in this
population with ultrasonography have found a prevalence similar to routine
screening;

6. Performance of a meta-analysis of the studies that have attempted to correlate
DVT and PE;

7. Performance of studies evaluating the optimal timing and duration of
administration of prophylactic agents and/or mechanical compression devices;

8. Performance of focused studies enrolling patients at high risk of VTED or
bleeding;

9. Performance of clinical trials in revision hip and knee arthroplasty procedures; and

10. Clarification of the role of I\VC filters in prophylaxis of high-risk patients.
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APPENDIX 11
AAOS BODIES THAT APPROVED THIS CLINICAL PRACTICE GUIDELINE

Guidelines Oversight Committee

The AAOS Guidelines Oversight Committee (GOC) consists of sixteen AAOS members.
The overall purpose of this Committee is to oversee the development of the clinical
practice guidelines, performance measures, health technology assessments and utilization
guidelines.

Evidence Based Practice Committee

The AAQOS Evidence Based Practice Committee (EBPC) consists of ten AAOS members.
This Committee provides review, planning and oversight for all activities related to
quality improvement in orthopaedic practice, including, but not limited to evidence-based
guidelines.

Council on Research, Quality Assessment, and Technology

To enhance the mission of the AAOS, the Council on Research and Quality promotes the
most ethically and scientifically sound basic, clinical, and translational research possible
to ensure the future care for patients with musculoskeletal disorders. The Council also
serves as the primary resource to educate its members, the public, and public policy
makers regarding evidenced-based medical practice, orthopaedic devices and biologics,
regulatory pathways and standards development, patient safety, occupational health,
technology assessment, and other related areas of importance.

The Council is comprised of the chairs of the AAOS Biological Implants, Biomedical
Engineering, Evidence Based Practice, Guidelines Oversight, Occupational Health and
Workers’ Compensation, Patient Safety, Research Development, and US Bone and Joint
Decade committees. Also on the Council are the AAQOS second vice-president,
representatives of the Diversity Advisory Board, the Women's Health Issues Advisory
Board, the Board of Specialty Societies (BOS), the Board of Councilors (BOC), the
Communications Cabinet, the Orthopaedic Research Society (ORS), the Orthopedic
Research and Education Foundation (OREF), and three members at large.

Board of Directors

The 17 member AAOS Board of Directors manages the affairs of the AAQOS, sets policy,
and determines and continually reassesses the Strategic Plan.
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DOCUMENTATION OF APPROVAL

AAOS Work Group Draft Completed April 22, 2011

Peer Review Completed May 22, 2011
Public Commentary Completed August 26, 2011
AAQS Guidelines Oversight Committee September 7, 2011
AAOS Evidence-Based Practice Committee September 7, 2011
AAQS Council on Research and Quality September 13, 2011
AAQS Board of Directors September 23, 2011

A minimum of 63 professionals reviewed and were provided the opportunity to vote on
the contents of this document during the approval process.
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APPENDIX |11

DETERMINING CRITICAL OUTCOMES
WORK GROUP PARTICIPATION

The first task of the work group is to determine what outcomes are critical to addressing
the recommendations in the guideline. This is accomplished by asking the work group to
construct a preliminary list of important outcomes prior to attending the introductory
meeting. Following the introductory meeting, the work group will be asked to participate
in three Delphi rounds, completing the “Critical Outcomes Form” shown below.

CRITICAL OUTCOMES FORM
DETERMINING OUTCOMES

The first task as a guideline work group is to determine what outcomes the guideline
should address. We accomplish this by listing the outcomes you think are relevant, by
determining how important each outcome is, by focusing on patient-oriented outcomes,
and by looking at benefits and harms.

Criticality

Some outcomes are more important than others. The outcomes that are most important
are critical outcomes. Critical outcomes are vital to determining whether you should offer
a treatment or diagnostic test to a patient. Without knowing what the critical outcomes
are and how that treatment or test affects them, you cannot determine whether the
treatment or test is worth giving.

For example, you couldn’t decide whether to give a patient a knee replacement if you
knew nothing about whether it would relieve that patient’s pain or nothing about the
severity and frequency of adverse surgical-related events like the frequency of pulmonary
emboli. Pain relief and pulmonary embolisms are critical outcomes, If you knew
absolutely nothing about how knee replacement affected them, the formal possibility that
knee replacement surgery did not relieve pain but did cause pulmonary emboli would
exist. As physicians, your goal is just the opposite; to relive suffering and to first do no
harm.

Patient-Oriented Outcomes
In general, good medicine and good evidence-based medicine gives priority to patient-
oriented outcomes. These are the outcomes patients care about. Patient oriented
outcomes:

e Help the patient live longer or better

e Are typically something the patient feels

e Are often the patient’s diagnostic or treatment goal(s)

e Do not require extrapolation or interpolation to determine their importance
to the patient
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Examples of patient-oriented outcomes are:
e Survival/mortality
e Pain relief
e Fracture prevention
e Functional Status
e Quality of Life

Surrogate Outcomes
Patient-oriented outcomes contrast with surrogate outcomes. Surrogate outcomes:

e Substitute measures for patient-oriented outcomes
e Are typically not felt by the patient

e Are typically not the reason the patient goes to a physician and, therefore, not
typically the patient’s goal for the treatment.

e Require extrapolation or interpolation to determine their relationship to (or effect
on) patient-oriented outcomes

Examples of surrogate outcomes are:
e Blood cholesterol (a surrogate for survival)
e Bone mineral density (a surrogate for fractures)

e All imaging results (imaging results are often surrogates for pain or functional
status, but they can be surrogates for other patient-oriented outcomes, too)

Benefits and Harms

As physicians, you are interested in benefits and harms. Benefits are patient-oriented
outcomes the patient wants and harms are patient-oriented outcomes they don’t want.
Avoiding something (e.g. fractures or death) can be a benefit.

Words of Warning
To determine which outcomes to examine and their importance, you need to think not

only like a physician, but like a patient. Ask yourself, “What do patients want?” “How
will they judge whether the treatment is a success or failure?”

If you only spend about 15 minutes on specifying critical outcomes:

e You haven’t done your job
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e The strength of the recommendation you can make on a given topic will be
adversely affected. It may even be the case that a guideline cannot make a
recommendation about a very important treatment or diagnostic

e You will be unhappy the final guideline
Rating Outcomes
In addition to asking you to identify important outcomes, we are also asking you to

specify how important each outcome is. To do this, please rate them on a scale of 1-9.
The meaning of these ratings is shown in the table below:

Ratin Importance

Critical

Important

Not Important

6
5
4
3
2
1

Please also note that:

1. Unless you are interested in measures of diagnostic test performance (e.g.,
sensitivity and specificity), no surrogate outcome may be rated as “Critical”
(i.e., rated 7-9)

2. If you rate every outcome as important in an effort to include every outcome
in the guideline, we will have to discard your input. The outcomes you list
and the ratings you provide will not be considered.

Final Determinations

We expect that the work group input will differ. Some of you will list outcomes that are
not listed by others and your ratings of the importance of outcomes will also differ from
those of other members of your work group. We will use the Delphi method to determine
which outcomes to include, and which outcomes are critical and which are not. We will
limit the method to three rounds.

PLEASE RETURN THIS PAGE WITH YOUR INPUT

On this page, please list up to 10 outcomes that this guideline should address, and rate
them on a scale from 1-9. PLEASE DO NOT CONSULT WITH OTHER MEMBERS
OF THE WORK GROUP WHEN LISTING OUTCOMES OR MAKING YOUR
RATINGS.
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Outcome Number Outcome Rating

10
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Please use the table below to assist you in assigning ratings to the importance of each of
the outcomes you listed:

Ratin Importance

Critical

Important

Not Important

6
5
4
3
2
1

Please also note that:

1. Unless you are interested in measures of diagnostic test performance (e.g.,
sensitivity and specificity), no surrogate outcome may be rated as “Critical” (i.e.,
rated as 7-9).

2. If you rate every outcome as critical (i.e., as 7, 8, or 9) in an effort to include
every outcome in the guideline, we will discard your input. The outcomes you list
and the ratings you provide will be discarded.

3. This form will be forwarded three times. We will use the Delphi method to
determine which outcomes to include, and which outcomes are critical and
which are not. We will limit the method to three rounds. Thank you in advance
for your cooperation.

Using this Delphi process, the work group identified seven critical outcomes for this
guideline: all cause mortality, death from bleeding, death from pulmonary embolism,
periprosthetic joint infection, reoperation due to bleeding, reoperation for any reason
within 90 days of surgery, and symptomatic pulmonary embolism.

The work group identified the following outcomes as important: asymptomatic PE,
bleeding (any site), cellulitis/minor wound hematoma, disability from PE, disability from
vein occlusion, duration of hospitalization, ease of use of prophylactic regimen, function,
infection (all sites), long-term anticoagulation due to symptomatic PE, long-term
anticoagulation for proximal DVT, major post-phlebitic syndrome, non-surgical site
bleeding, pain, post-op bleeding/hematoma, post-phlebitic syndrome, quality of life,
readmission, symptomatic DVT, thigh DVT, and vena caval filter for
recalcitrant/recurrent DVT.

The work group identified the following outcomes as not important: asymptomatic DVT,
calf DVT, duration of anti-coagulation, long-term anticoagulation for distal DVT, and
looks better.
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APPENDIX IV
INCLUDED AND EXCLUDED ARTICLES FLOWCHART

12621 abstracts screened
for inclusion

\ 4

11304 abstracts excluded

A 4

1317 articles recalled for
full text review

A 4

84 articles recalled from
bibliography screening

1196 articles excluded

A 4

\4
205 articles included

[(12,621-11,304) + 84] — 1,196 = 205
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APPENDIX V
LITERATURE SEARCHES

SEARCH STRATEGY TIER 1 (HIP AND KNEE ARTHROPLASTY)
MEDLINE

#1 "arthroplasty, replacement, hip"[mh] OR "arthroplasty, replacement, knee"[mh] OR
"hip prosthesis“[mh] OR "knee prosthesis”[mh] OR (("Joint Prosthesis“[mh:noexp] OR
"Prostheses and Implants”[mh:noexp] OR "arthroplasty”[mh:noexp] OR "arthroplasty,

replacement”[mh:noexp]) AND (hip OR hips OR knee OR knees OR joint* OR "lower
limb™))

#2 "total knee™ OR "total hip” OR ((THR OR TKR OR THA OR TKA OR prosthesis OR
prostheses OR replacement* OR arthroplast*) AND (hip OR hips OR knees OR knee OR
joint* OR "lower limb™))

#3 #1 OR #2

#4 "Venous Thrombosis"[mh:noexp] OR Thrombophlebitisfmh] OR "Venous
Thromboembolism"[mh] OR dvt OR vte OR thrombos* OR thrombophleb* OR
thromboembol* OR thromboprophyla* OR "Pulmonary embolism“[mh] OR ((pulmonary
OR lung OR lungs) AND (infarct* OR embol* OR clot OR clots OR bloodclot*))

#5 chemoprophyla*[tiab] OR Anticoagulantsmh] OR anticoagulants[pa] OR
anticoagul*[tiab] OR "fibrinolytic agents"[mh] OR "fibrinolytic agents"[pa] OR
antithrombo*[tiab] OR thrombolytic*[tiab] OR thromboprophyla*[tiab] OR
antiplatelet*[tiab] OR anti-platelet*[tiab] OR "platelet aggregation inhibitors"[mh] OR
heparin[mh] OR heparin*[tiab] OR enoxaparin[tiab] OR lovenox[tiab] OR plavix]tiab]
OR coumadin[tiab] OR clopidogrel[nm] OR warfarin[mh] OR warfarin*[tiab] OR
fragmin[tiab] OR dalteparin[tiab] OR innohep[tiab] OR tinzaparin[nm] OR arixtra[tiab]
OR fondaparinux[nm] OR "factor Xa inhibitor"[tiab] OR angiomax[tiab] OR
bivalirudin[nm] OR refludan[tiab] OR aspirin[mh] OR aspirin[tiab] OR lepirudin[nm]
OR iprivask][tiab] OR desirudin[nm] OR pradaxa[tiab] OR dabigatran[tiab] OR
"dabigatran etexilate"[nm] OR xarelto[tiab] OR rivaroxaban[nm] OR YM150 OR
LY517717 OR apixaban[tw]

#6 "Vena cava filters"[mh] OR ("Vena cava, inferior"[mh] AND
"Filtration/instrumentation”[mh] AND 1972:1990[mhda]) OR (("vena cava"[tiab] OR
ivc[tiab] OR Greenfield[tiab]) AND (filter*[tiab] OR filtration[tiab]))

#7 "stockings, compression[mh] OR (compression[tiab] AND (sequential[tiab] OR
stocking*[tiab] OR device*[tiab] OR (bandages[mh] AND 1970:2006[mhda]))) OR
"Intermittent Pneumatic Compression Devices"[mh] OR (foot[tiab] AND (pump[tiab]
OR pumpsJtiab])) OR ((pneumatic[tiab] OR leg[tiab] OR calf[tiab]) AND
compression[tiab]) OR (mechanical[tiab] AND prophyla*[tiab])

#8 #4 OR #5 OR #6 OR #7
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#9 "1966"[PDat]:"2011"[PDat] AND English[lang]

#10 (animal[mh] NOT human[mh]) OR cadaver[mh] OR cadaver*[titl]] OR
((comment[pt] OR editorial[pt] OR letter[pt] OR "historical article"[pt]) NOT "Study
Characteristics"[pt]) OR addresses[pt] OR news[pt] OR "newspaper article”[pt] OR "case
report"[titl]

#11 #3 AND #8 AND #9 NOT #10
#12 #1 OR (#2 NOT medline[sb])

#13 bleed*[tiab] OR blood*[tiab] OR hemorrhag*[tiab] OR "Hemorrhage"[mh] OR
"Blood Loss, Surgical”[mh] OR "Blood transfusion”[mh] OR transfus*[tiab] OR
hematoma* OR haematoma*

#14 #12 AND #13 AND #9 NOT #10
#15 #11 OR #14

EMBASE
#1 Arthroplasty/de OR 'hip arthroplasty'/exp OR 'knee arthroplasty'/exp

#2 (hip OR hips OR knee OR knees OR joint* OR 'lower limb") NEAR/5 (prosthe* OR
replacement* OR arthroplast*)

#3 #1 OR #2

#4 'Vein thrombosis'/de OR thrombophlebitis/de OR ‘venous thromboembolism'/exp OR
'deep vein thrombosis' OR dvt OR vte OR thrombos* OR thrombophelb* OR
thromboembol* OR ((pulmonary OR lung OR lungs) AND (infarct* OR embolism* OR
clot OR clots OR bloodclot*))

#5 chemoprophyla* OR 'anticoagulant agent'/exp OR 'thrombin inhibitor/exp OR 'blood
clotting inhibitor'/exp OR antithromb* OR thrombolytic* OR thromboprophyla* OR
‘factor Xa inhibitor' OR antiplatelet* OR anti-platelet OR lovenox OR enoxaparin OR
plavix OR Coumadin OR clopidogrel/de OR warfarin/de OR warfarin OR fragmin OR
dalteparin OR 'heparin derivative'/exp OR innohep OR tinzaparin/de OR arixtra OR
fondaparinux/de OR angiomax OR hirulog/de OR refludan OR lepirudin/de OR aspirin
OR ‘acetylsalicylic acid'/de OR heparin/exp OR argatroban OR argatroban/de OR
iprivask OR desulfatohirudin/de OR pradaxa OR 'dabigatran etexilate'/de OR
dabigatran/de OR xarelto OR rivaroxaban/de OR YM150 OR LY517717 OR apixaban

#6 'vena cava filter'/de OR (('vena cava' OR ivc OR Greenfield:ti,ab) AND (filter*:ti,ab
OR filtration:ti,ab))

#7 'compression garment'/de OR (compression AND (sequential OR stocking* OR
device*)) OR 'intermittent pneumatic compression device'/de OR ‘foot pumps' OR
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((pneumatic OR calf) NEAR/3 compression) OR (mechanical AND prophyla*) OR
mobilization OR mobilisation

#8 bleed*:ti,ab OR blood*:ti,ab OR hemorrhag*:ti,ab OR bleeding/exp OR 'Blood
transfusion'/de OR transfus* OR hematoma* OR haematoma*

#9 #4 OR #5 OR #6 OR #7 OR #8
#10 #3 AND #9
#11 English:la AND [humans]/lim AND [embase]/lim

#12 cadaver/de OR 'in vitro study'/exp OR ‘"abstract report'/de OR book/de OR
editorial/de OR note/de OR (letter/de NOT 'types of study'/exp) OR 'case report'ti

#13 #10 AND #11 NOT #12

COCHRANE LIBRARY

((hip OR hips OR knee OR knees OR joint* OR "lower limb"™) AND (arthroplast* OR
prosthe*)):ti,ab

AND

(thrombos* OR thrombophleb* OR thromboembol* OR thromboprophyla* OR
"pulmonary embolism™ OR dvt OR vte OR chemoprophyla* OR anticoagulant OR
antithromb* OR thrombolytic* OR thromboprophyla* OR "factor Xa inhibitor" OR
antiplatelet* OR lovenox OR plavix OR Coumadin OR clopidogrel OR warfarin OR
fragmin OR heparin OR enoxaparin OR dalteparin OR innohep OR tinzaparin OR arixtra
OR fondaparinux OR angiomax OR hirulog OR refludan OR lepirudin OR aspirin OR
argatroban O OR iprivask OR desulfatohirudin OR pradaxa OR dabigatran OR xarelto
OR rivaroxaban OR YM150 OR LY517717 OR apixaban OR "vena cava filter" OR
"Greenfield filter" OR "foot pumps" OR ((pneumatic OR calf OR stocking*) AND
compression) OR (mechanical AND prophyla*) OR mobilization OR mobilization):ti,ab
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SEARCH STRATEGY TIER 2 (EXPAND TO ALL SURGICAL PATIENTYS)

For potential risk factors for VTED and bleeding with no evidence from hip or knee
arthroplasty patients, we conducted a supplementary search in August, 2010, which
expanded the search paramaters to include any surgical patients. We also expanded the
search to include any surgical patients for I\VVC filters due to the lack of evidence specific
to hip or knee arthroplasty patients.

RISK OF VTE IN SUBPOPULATIONS
Search strateqy PubMed/MEDLINE

#1 "Surgical Procedures, Operative”[mh] OR surgery[tw] OR surgical[tw] OR
invasive[tw] OR procedure*[tw]

#2 "Venous Thrombosis"[majr:noexp] OR "Venous Thromboembolism"[majr] OR
"Pulmonary embolism"[majr] OR ((dvt[tit]] OR vte[titl]] OR thrombos*[tit]] OR
thromboembol*[titl]] OR ((pulmonary[tit]] OR lung[titl]] OR lungs[titl]]) AND
(infarct*[tit]] OR embol™*[titl] OR clot[tit]] OR clots[titl] OR bloodclot*[titl]))) NOT
medline[sb])

#3 "risk factors"[titl]] OR "risk assessment"[titl]] OR "risk stratification"[tit]] OR
epidemiolog™[titl]

#4 "pelvic bones/surgery”[mh] OR "Bones of Lower Extremity/surgery”[mh] OR
knee/surgery[mh] OR "Bed rest"[mh] OR "bed rest" OR confinement[tiab] OR
immobilization[tiab] OR mobility[tiab] OR "casts, surgical"[mh] OR "Catheterization,
Central Venous"[mh] OR "Inflammatory Bowel Diseases"[mh] OR "Peripheral Vascular
Diseases"[mh] OR Lymphedema[mh] OR screening[tiab] OR caprini[tiab]

#5 risk[tw] OR predict*[tw] OR incidence[tw]
#6 #1 AND #2 AND (#3 OR (#4 AND #5))
#7 "1966"[PDat]:"2010"[PDat] AND English[lang]

#8 (animal[mh] NOT human[mh]) OR cadaver[mh] OR cadaver*[titl]] OR ((comment[pt]
OR editorial[pt] OR letter[pt] OR "historical article"[pt]) NOT "Study
Characteristics"[pt]) OR addresses[pt] OR news[pt] OR "newspaper article”[pt] OR "case
report"[tit]] OR pmcbook

#9 #6 AND #7 NOT #8
Search Strategy EMBASE
#1 Surgery/exp/mj OR surgery:ti OR surgical:ti OR invasive:ti OR procedure*:ti

#2 ‘deep vein thrombosis’/mj OR ‘leg thrombosis’/mj OR ‘venous
thromboembolism’/exp/mj
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#3 Risk/mj OR “risk stratification”:ti OR epidemiolog™*:ti

#4 ‘bones of the leg and foot’/exp/dm_su OR leg/exp/dm_su OR ‘bed rest’’de OR
confinement:ti,ab OR immobilization/de OR ‘plaster cast’/de OR ‘restricted mobility’
OR ‘limited mobility’ ‘central venous catheterization’/de OR ‘enteritis’/de OR
‘ulcerative colitis’/de OR ‘colon Crohn disease’/de OR ‘Crohn disease’/de OR
‘peripheral vascular disease’/exp OR lymphedema/exp OR ‘screening test’/de OR
screening/de OR caprini:ti,ab

#5 Risk/exp OR predict*:ti,ab OR incidence/de
#6 #1 AND #2 AND (#3 OR (#4 AND #5))
#7 English:la AND [humans]/lim AND [embase]/lim

#8 cadaver/de OR 'in vitro study'/exp OR 'abstract report’/de OR book/de OR editorial/de
OR note/de OR (letter/de NOT 'types of study'/exp) OR 'case report'ti

#9 #6 AND #7 NOT #8
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RISK OF HEMORRHAGE IN SELECTED SUBPOPULATIONS
Search strateqy PubMed/MEDLINE

#1 "Postoperative Hemorrhage"[majr] OR (Hemorrhage[majr] AND "postoperative
complications”[majr] AND 1966[mhda]:1995[mhda]) OR "Blood Loss, Surgical[majr]
OR (bleeding[titl] AND ("intraoperative complications"[mh] OR "Postoperative
Hemorrhage"[mh] OR "Blood Loss, Surgical*[mh] OR (hemorrhage[mh] AND
1966[mhda]:1995[mhda] AND "Surgical procedures, operative'[mh])))

#2 "risk factors"[tw] OR "risk assessment"[tw] OR "risk stratification"[tw] OR
epidemiolog*[tw]

#3 "Peptic Ulcer"[mh] OR "Coagulation Protein Disorders"[mh] OR "Intracranial
Hemorrhages"[mh] OR "Intracranial Aneurysm"[mh] OR aneurysm*[tiab] OR "Brain
Neoplasms"[mh] OR "Liver Diseases"[mh] OR "Tooth Extraction"[mh] OR "Platelet
Aggregation Inhibitors”[mh] OR Contusions[mh] OR bruising[tiab] OR epistaxis[tw] OR
"Disseminated Intravascular Coagulation”[mh] OR "Blood Coagulation Tests"[mh] OR
"Platelet Count”[mh] OR "Platelet Function Tests"[mh] OR "Blood Coagulation
Tests"[mh] OR retroperitoneal[tiab] OR "Medical History Taking"[mh] OR
((history[tiab] OR previous[tiab]) AND bleeding]tiab])

#4 risk[tw] OR predict*[tw] OR incidence[tw]
#5 #1 AND (#2 OR (#3 AND #4))
#6 "1966"[PDat]:"2010"[PDat] AND English[lang]

#7 (animal[mh] NOT human[mh]) OR cadaver[mh] OR cadaver*[tit]] OR ((comment[pt]
OR editorial[pt] OR letter[pt] OR "historical article"[pt]) NOT "Study
Characteristics"[pt]) OR addresses[pt] OR news[pt] OR "newspaper article”[pt] OR "case
report"[tit]] OR pmcbook

#8 #5 AND #6 NOT #7

Search Strateqy EMBASE

#1 bleeding/mj OR ‘wound hemorrhage’/mj OR ‘postoperative hemorrhage’/mj
#2 Risk/exp OR “risk stratification” OR epidemiolog*

#3 ‘gastrointestinal hemorrhage’/de OR ‘bleeding tendency’/de OR ‘bleeding
disorder’/de OR ‘blood clotting factor deficiency’/exp OR ‘dental surgery’/de OR ‘tooth
extraction’/de OR ‘brain hemorrhage’/exp OR ‘brain tumor’/exp OR ‘intracranial
aneurysm’/exp OR ‘retroperitoneal hemorrhage’/de OR ‘liver disease’/exp OR
‘antithrombocytic agent’/exp OR thrombocytopenia/exp OR ‘skin bruising’/de OR
‘epistaxis’/de OR ‘disseminated intravascular clotting’/de OR ‘blood clotting test’/exp
OR ‘blood clotting parameters’/exp OR ‘medical history’/de
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#4 English:la AND [humans]/lim AND [embase]/lim

#5 cadaver/de OR 'in vitro study'/exp OR 'abstract report’/de OR book/de OR editorial/de
OR note/de OR (letter/de NOT 'types of study'/exp) OR ‘case report'ti

#6 #1 AND #2 AND #3 AND #4 NOT #5
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IVC IN PATIENTS CONTRAINDICATED FOR CHEMOPROPHYLAXIS
Search strategyPubMed/MEDLINE

#1 "Surgical Procedures, Operative"[mh] OR surgery[titl] OR surgical[tit]] OR
invasive[titl] OR procedure*[titl]

#2 "Vena cava filters"[mh] OR ("Vena cava, inferior"[mh] AND
"Filtration/instrumentation”[mh] AND 1972:1990[mhda]) OR (("vena cava"[tiab] OR
ivc[tiab] OR Greenfield[tiab]) AND (filter*[tiab] OR filtration[tiab]) NOT medline[sb])
OR "stockings, compression”[mh] OR (compression[tiab] AND (sequential[tiab] OR
stocking*[tiab] OR device*[tiab] OR (bandages[mh] AND 1970:2006[mhda]))) OR
"Intermittent Pneumatic Compression Devices"[mh] OR (foot[tiab] AND (pump][tiab]
OR pumps]tiab])) OR ((pneumatic[tiab] OR leg[tiab] OR calf[tiab]) AND
compression[tiab]) OR (mechanical[tiab] AND prophyla*[tiab])

#3 contraindicat*[tw] OR recurr*[tiab] OR "high risk" OR residual[tiab] OR
hemorrhag*[tiab] OR bleeding[tiab] OR chemoprophyla*[tiab] OR anticoagulants[pa]
OR "fibrinolytic agents"[pa]

#4 "Venous Thrombosis"[mh:noexp] OR Thrombophlebitisfmh] OR "Venous
Thromboembolism"[mh] OR "Pulmonary embolism"[mh] OR thromboprophyla*[tiab]
OR ((thrombos* OR thrombophleb* OR thromboembol* OR ((pulmonary OR lung OR
lungs) AND (infarct* OR embol* OR clot OR clots OR bloodclot*))) NOT medline[sb])

#5 #1 AND #2 AND #3 AND #4
#6 "1966"[PDat]:"2010"[PDat] AND English[lang]

#7 (animal[mh] NOT human[mh]) OR cadaver[mh] OR cadaver*[titl]] OR ((comment[pt]
OR editorial[pt] OR letter[pt] OR "historical article”[pt]) NOT "Study
Characteristics"[pt]) OR addresses[pt] OR news[pt] OR "newspaper article”[pt] OR "case
report"[tit]] OR pmcbook

#8 #5 AND #6 NOT #7

Search Strateqy EMBASE

#1 Surgery/exp OR surgery:ti OR surgical:ti OR invasive:ti OR procedure*:ti

#2 ‘vena cava filter’/mj OR ‘intermittent pneumatic compression devices’/mj OR
‘compression garment’/mj OR ‘foot pump’ OR ‘foot pumps’ OR ‘mechanical
prophylaxis’

#3 Contraindicat® OR recur* OR ‘high risk’ OR ‘high risk patient’/de OR (residual AND
(‘deep vein thrombosis’/de OR ‘leg thrombosis’/de)) OR ‘chemoprophylaxis’/de

#4 English:la AND [humans]/lim AND [embase]/lim
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#5 cadaver/de OR 'in vitro study'/exp OR 'abstract report’/de OR book/de OR editorial/de
OR note/de OR (letter/de NOT ‘types of study'/exp) OR ‘case report':ti

#6 #1 AND #2 AND #3 AND #4 NOT #5
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APPENDIX VI

QUALITY AND APPLICABILITY QUESTIONS
STUDIES OF INTERVENTIONS

QUALITY

Quality questions are separately asked for every outcome reported in a study. The quality questions that are asked vary according to
the study’s design. Different questions are asked when a study is a controlled study with a contemporary control group, a crossover
study, a historically controlled study, or a case series. A total of 20 questions are asked for each design. The questions asked for each
design, the domain that each question addresses, and the answers that give rise to the highest possible strength of evidence within each
design are shown in the table below.

Quality Questions and Domains for Four Designs of Studies of Interventions

Parallel,
Contemporary Crossover Historical Case
Domain Question: Controls Trials Controls  Series

Group Assignment Stochastic Yes Yes No No
Group Assignment Quasi-random Assignment No No No na*
Group Assignment Matched Groups No No Yes No
Group Assignment Consecutive Enrollment na na na Yes
Prospective Prospective Yes Yes Yes Yes
Blinding Blinded Patients Yes Yes No No
Blinding Blinded Assessors Yes Yes No No
Blinding Blinding Verified Yes Yes No No
Group Comparability Allocation Concealment Yes Yes No No
Group Comparability >80% Follow-up Yes Yes No Yes
Group Comparability <20% Completion Difference Yes Yes No No
Group Comparability Similar Baseline Outcome Values Yes na Yes No
Group Comparability Comparable Pt. Characteristics Yes na Yes No
Group Comparability Same Control Group Results na Yes na na
Group Comparability Same Experimental Group Results na Yes na na
Treatment Integrity Same Centers Yes Yes Yes No
Treatment Integrity Same Treatment Duration in and across All

Groups Yes Yes Yes No
Treatment Integrity Same Concomi_tant Treatment to All Groups

(controlled studies only) Yes Yes Yes na
Treatment Integrity No Confounding Treatment (case series only) na na na Yes
Measurement Same Instruments Yes Yes Yes Yes
Measurement Valid Instrument Yes Yes Yes Yes
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Parallel,
Contemporary Crossover Historical Case

Domain Question: Controls Trials Controls  Series
Bias Article & Abstract Agree Yes Yes Yes Yes
Bias All Outcomes Reported Yes Yes Yes Yes
Bias A Priori Analysis Yes Yes Yes Yes
Statistical Power Statistically Significant High High High High
Statistical Power Number of patients in analysis See below for further information

*’na” means “not asked”

The statistical power domain is assessed differently from the other domains. We characterize this domain as free from flaws if any one
of the following is true:

e The results of a statistical test on the outcome of interest were statistically significant (it is obvious that the study must have
had enough power if it found statistically significant results).

e The results of a statistical test of the outcome of interest were not statistically significant (or it was unclear whether the results
were statistically significant), and the study was either an uncontrolled study in which data from 34 or more patients were
included in the statistical analysis of the outcome of interest OR a controlled study in which data from 128 or more patients
were included in the analysis of the outcome of interest.

e The study’s results for the outcome of interest are used in a meta-analysis. We make this assumption because one reason for
performing a meta-analysis is to compensate for the low statistical power of individual studies. Implicit in this assumption is a
second assumption; that the power of the meta-analysis will be sufficient to detect an effect as statistically significant.

We term the power domain as flawed if all of the following are true:

e The results of a statistical test on the outcome of interest were either not statistically significant or it was unclear whether the
results of statistical test on the outcome of interest were statistically significant.
e The study was an uncontrolled study in which data from fewer than 15 patients were included in the analysis of the outcome of

interest OR the study was a controlled study in which data from fewer than 52 patients were included in the analysis of the
outcome of interest.

e The results on the outcome of interest will not be used in a meta-analysis.
The numbers of used to determine whether a study is of sufficient power are based on Cohen’s* definitions of small, medium, and

large effects. To compute the number of patients needed for an uncontrolled study that uses a pretest/posttest design, we assume a
paired, 2-tailed t-test on the pre- and post-treatment results. We then determine whether the number of patients in the study was
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sufficient to detect large effect (defined as a standardized mean difference of > 0.8) while assuming and an alpha of 0.05 as the
significance level, and 80% power. If a study does not have the ability to detect even a large effect as statistically significant, we
characterize it as underpowered, and term the power domain as flawed.

To compute the number of patients needed for a controlled study, we assume a 2-tailed t-test of independent groups that contained an
equal number of patients, and then determine whether the number of patients in the study was a large effect, again assuming an alpha
of 0.05 and 80% power. As above, we term a study as underpowered and the Power domain as flawed if the study did not enroll
enough patients to detect a large effect size, and adequately powered if it enrolled enough patients to detect a small effect.
APPLICABILITY

We determine the applicability of a study using the PRECIS instrument.?? This instrument consists of 10 questions. The domains to
each question applies is shown in the table below.

Applicability Questions and the Domains for Studies of Interventions

Question Domain

All Types of Patients Enrolled Participants

Flexible Instructions to Practitioners Interventions and Expertise
Full Range of Expt'l Practitioners Interventions and Expertise
Usual Practice Control Interventions and Expertise
Full Range of Control Practitioners Interventions and Expertise
No Formal Follow-up Interventions and Expertise
Usual and Meaningful Outcome Interventions and Expertise
Compliance Not Measured Compliance and Adherence
No Measure of Practitioner Adherence Compliance and Adherence
All Patients in Analysis Analysis
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SCREENING AND DIAGNOSTIC TESTS
QUALITY

We evaluate the quality of screening and diagnostic tests using the QUADAS
instrument.? The 14 QUADAS questions and the quality domains addressed by each are
shown in the table below.

QUADAS Questions and Domains

QUADAS Question: Domain
Full Patient Spectrum Participants
Patient Selection Criteria Described Reporting
Ref. Std. Classifies Condition Reference Test
Disease Progression Absent Study Design
Partial Verification Avoided Study Design
Differential Verification Avoided Study Design
Independent Ref. Std. and Index Test  Reference Test
Index Test Execution Described Reporting
Reference Std. Execution Described Reporting
Index Test Interpreted without Ref.

Std. Results Index Test
Ref. Test Interpreted without Index

Test Results Reference Test
Usual Clinical Data Available Information
Uninterpretable /Indeterminate

Results Reported Reporting
Withdrawals Explained Reporting

Nine of the QUADAS instrument questions address quality and five address reporting.
Quality and reporting are distinct. Quality addresses whether a study’s results are
“believable” whereas reporting addresses the how well the design, conduct, and analysis
of a study were described in a published article. The questions about reporting are:

Patient Selection Criteria Described

Index Test Execution Described

Reference Std. Execution Described
Uninterruptable/Indeterminate Results Reported
Withdrawals Explained

The remaining QUADAS questions address quality. Some flaws in quality flaws are so
serious that they have a major effect on the quality of a study. These serious flaws are:

e Spectrum bias (Spectrum bias occurs when a study does not enroll the full
spectrum of patients who are seen in clinical practice. For example, a diagnostic
case control study enrolls only those known to be sick and those known to be
well, a patient population quite different from that seen in practice. Because
diagnostic case control studies enroll only the easy to diagnose patients, these
kinds of studies typically overestimate the abilities of a diagnostic test.)

o Failure to give all patients the reference standard regardless of the index test
results
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e Non-independence of the reference test and the index text

Because the QUADAS instrument contains reporting questions, quality questions, and
questions about whether a study flaw was serious, we arrive at quality ratings in a
stepwise answer. First, we determine if one or more serious flaw is present. First, we
determine whether any serious flaws are present. If so the quality of evidence is
automatically set to “Very Low”. “Serious flaws” are present only if the relevant
QUADAS question is answered “No”. We do not use “Unclear” answers to indicate the
presence of a serious flaw.

If no serious flaws are present, we then determine a quality rating using all domains
except the reporting domain. A domain is considered flawed if there are one or more
“No” answer or two or more “Unclear” to the questions that address that domain. The
relationship between the five quality domains and the reporting domain are shown in the
table below:

Relationship between Quality and Domain Scores for Screening/Diagnostic Tests

Number of Flawed Domains Strength of Evidence
0 High
1 Moderate
2 Low
>3 Very Low

Finally, we use the reporting domain to modify the quality determined in the second step.
If one or two of the five QUADAS reporting questions are answered “No”, the quality
rating is not changed. If three questions are answered “No” the quality is reduced by one
category (e.g., from “High” to “Moderate), if four reporting questions are “No”, the
quality is reduced by two categories (e.g., from “High” to “Low”), and if all five
reporting questions are answered “No” the quality is reduced by three categories. (e.g.,
from “High” to “Very Low”). Two “Unclear” answers are counted as equivalent to one
“No” answer in the reporting domain. We also set “floor” so that no study can ever have
less than “Very Low” quality. For example, evidence classed as “Low” quality at the
second step of our quality appraisal cannot be reduced below “Very Low” even if all of
the reporting questions are answered “No.”
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APPLICABILITY

We evaluate the evidence about screening and diagnostic tests using seven questions that
fall into four domains. Some of these questions are from the PRECIS instrument.
However, because the PRECIS instrument was designed to evaluate studies of
interventions, some of the original questions have been deleted and others have been
added. The applicability questions that APPRAISE uses for screening and diagnostics,
and the domains to which they relate are shown in the table below. For instructions on
how to answer these questions, click on the “Help” button shown on the form that
displays these gquestions.

Applicability Questions and Domains for Screening and Diagnostic Tests

Question Domain
All Types of Patients Enrolled Participants
Flexible Instructions about Index Test Methods to Practitioners Index Test
Full Range of Practitioners & Settings Index Test
Full Range of Index Text Readers Index Test
Index Test Usable in Routine Practice Index Test
Patient’'s Outcomes Measured Directness
All Patients in Analysis Analysis
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STUDIES OF PROGNOSTICS
QUALITY
We ask one or more questions to evaluate each of the five domains for the quality of the

evidence on a prognostic. Most questions about prognostics are from Bagley and
Golomb® and Concato et al.>* All questions on prognostics are answered “Yes” or “No.”

Quality questions are separately asked for every prognostic variable reported in a study.
A minimum of nine questions are asked. When a prognostic variable is one that predicts a
dichotomous outcome an additional question is asked, and when the prognostic is one
that attempts to predict response to a treatment yet another question is asked. The
questions asked, and the domain that each question addresses, are shown in the table
below:

Quality Questions and Domains for Studies of Prognostics

Question Domain
Prospective Prospective
At Least 10 Patients per Important Variable Power
At Least 10 Events* Power
All Important Variables Screened for Entry Into Model Analysis
Interactions Tested Analysis
Collinearity Absent Analysis
Primary Analysis (not subgroup or post hoc) Analysis
Statistically Significant Fit Model
Article and Abstract Agree Investigator Bias
Results Reported for All Variables Studies Investigator Bias
Blinded Data Analysts** Investigator Bias

*Asked only if the variable predicted by the prognostic is dichotomous.
**Asked only if the prognostic variable is derived from a study that attempts to predict which
patients respond best to a treatment.

APPLICABILITY

We evaluate the applicability of evidence about prognostics using six questions that fall
into three domains. We separately evaluate applicability for each prognostic a study
reports. All of questions about the applicability of evidence on prognostics are answered
“Yes” or “No”. The six questions and the domains they address are shown in the table
below.

Applicability Questions and Domains for Studies of Prognostics

Question Domain
Full Spectrum of Patients Patients
All Patients in Analysis Patients
No Stepwise Analysis Analysis
Unambiguous Coding Scheme Analysis
Model Validated Analysis
Clinically Meaningful Outcome Outcome
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APPENDIX VII
FORM FOR ASSIGNING GRADE OF RECOMMENDATION

GUIDELINE RECOMMENDATION

PRELIMINARY GRADE OF RECOMMENDATION:

STEP 1: LIST BENEFITS AND HARMS

Please list the benefits (as demonstrated by the systematic review) of the intervention.
Please list the harms (as demonstrated by the systematic review) of the intervention.
Please list the benefits for which the systematic review is not definitive.

Please list the harms for which the systematic review is not definitive.

STEP 2: IDENTIFY CRITICAL OUTCOMES

Please circle the above outcomes that are critical for determining whether the intervention
is beneficial and whether it is harmful.

Are data about critical outcomes lacking to such a degree that you would lower the
preliminary strength of the recommendation?

What is the resulting strength of recommendation?
STEP 3: EVALUATE APPLICABILITY OF THE EVIDENCE

Is the applicability of the evidence for any of the critical outcomes so low that
substantially worse results are likely to be obtained in actual clinical practice?

Please list the critical outcomes backed by evidence of doubtful applicability.
Should the strength of recommendation be lowered because of low applicability?
What is the resulting strength of recommendation?

STEP 4. BALANCE BENEFITS AND HARMS

Are there trade-offs between benefits and harms that alter the strength of
recommendation obtained in STEP 3?

What is the resulting strength of recommendation?
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STEP 5 CONSIDER STRENGTH OF EVIDENCE

Does the strength of the existing evidence alter the strength of recommendation obtained
in STEP 4?

What is the resulting strength of recommendation?

NOTE: Because we are not performing a formal cost analyses, you should only consider
costs if their impact is substantial.
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APPENDIX VIII
RULES FOR MAKING OPINION BASED RECOMMENDATIONS

A guideline can contain recommendations that are backed by little or no data. Under such
circumstances, work groups often issue opinion-based recommendations. Although doing
S0 is sometimes acceptable in an evidence-based guideline (expert opinion is a form of
evidence), it is also important to avoid constructing a guideline that liberally uses expert
opinion; research shows that expert opinion is often incorrect.

Opinion-based recommendations are developed only if they address a vitally important
aspect of patient care. For example, constructing an opinion-based recommendation in
favor of taking a history and physical is warranted. Constructing an opinion-based
recommendation in favor of a specific modification of a surgical technique is seldom
warranted. To ensure that an opinion-based recommendation is absolutely necessary, the
AAOS has adopted rules to guide the content of the rationales that underpin such
recommendations. These rules are based on those outlined by the US Preventive Services
Task Force (USPSTF).*® Specifically, rationales based on expert opinion must:

o Not contain references to or citations from articles not included in the systematic
review that underpins the recommendation.

o Not contain the AAOS guideline language “We Recommend”, “We suggest” or “The
practitioner might”.

o Contain an explanation of the potential preventable burden of disease. This involves
considering both the incidence and/or prevalence of the disease, disorder, or condition
and considering the associated burden of suffering. To paraphrase the USPSTF, when
evidence is insufficient, provision of a treatment (or diagnostic) for a serious condition
might be viewed more favorably than provision of a treatment (or diagnostic) for a
condition that does not cause as much suffering. The AAOS (like the USPSTF)
understand that evaluating the “burden of suffering” is subjective and involves
judgment. This evaluation should be informed by patient values and concerns. The
considerations outlined in this bullet make it difficult to recommend new technologies.
It is not appropriate for a guideline to recommend widespread use of a technology
backed by little data and for which there is limited experience. Such technologies are
addressed in the AAOS’ Technology Overviews.

o Address potential harms. In general, “When the evidence is insufficient, an intervention
with a large potential for harm (such as major surgery) might be viewed less favorably
than an intervention with a small potential for harm (such as advice to watch less
television).”30

o Address apparent discrepancies in the logic of different recommendations.
Accordingly, if there are no relevant data for several recommendations and the work
group chooses to issue an opinion-based recommendation in some cases but chooses
not to make a recommendation in other cases, the rationales for the opinion-based
recommendations must explain why this difference exists. Information garnered from
the previous bullet points will be helpful in this regard.
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o Consider current practice. The USPSTF specifically states that clinicians justifiably
fear that not doing something that is done on a widespread basis will lead to
litigation.**The consequences of not providing a service that is neither widely available
nor widely used are less serious than the consequences of not providing a treatment
accepted by the medical profession and thus expected by patients. Discussions of
available treatments and procedures rely on mutual communication between the
patient’s guardian and physician, and on weighing the potential risks and benefits for a
given patient. The patient’s “expectation of treatment” must be tempered by the
treating physician’s guidance about the reasonable outcomes that the patient can
expect.

o Justify, why a more costly device, drug, or procedure is being recommended over a less
costly one whenever such an opinion-based recommendation is made.

Work group members write the rationales for opinion based recommendations on the first
day of the final work group meeting. When the work group re-convenes on the second
day of its meeting, it will vote on the rationales. The typical voting rules will apply. If the
work group cannot adopt a rationale after three votes, the rationale and the opinion-based
recommendation will be withdrawn, and a “recommendation” stating that the group can
neither recommend for or against the recommendation in question will appear in the
guideline.

Discussions of opinion-based rationales may cause some members to change their minds
about whether to issue an opinion-based recommendation. Accordingly, at any time
during the discussion of the rationale for an opinion-based recommendation, any member
of the work group can make a motion to withdraw that recommendation and have the
guideline state that the work group can neither recommend for or against the
recommendation in question.

CHECKLIST FOR VOTING ON OPINION BASED RECOMMENDATIONS
When voting on the rationale, please consider the following:

1. Does the recommendation affect a substantial number of patients or address treatment
(or diagnosis) of a condition that causes death and/or considerable suffering?

2. Does the recommendation address the potential harms that will be incurred if it is
implemented and, if these harms are serious, does the recommendation justify;

a. why the potential benefits outweigh the potential harms and/or

b. why an alternative course of treatment (or diagnostic workup) that involves less
serious or fewer harms is not being recommended?

3. Does the rationale explain why the work group chose to make a recommendation in
the face of minimal evidence while, in other instances, it chose to make no
recommendation in the face of a similar amount of evidence?
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4. Does the rationale explain that the recommendation is consistent with current
practice?

5. If relevant, does the rationale justify why a more costly device, drug, or procedure is
being recommended over a less costly one?

VOTING BY THE NOMINAL GROUP TECHNIQUE

Voting on guideline recommendations will be conducted using a modification of the
nominal group technique (NGT), a method previously used in guideline development. **
Briefly each member of the guideline Work Group ranks his or her agreement with a
guideline recommendation or performance measure on a scale ranging from 1 to 9 (where
1 is “extremely inappropriate” and 9 is “extremely appropriate”). Consensus is obtained
if the number of individuals who do not rate a measure as 7, 8, or 9 is statistically non-
significant (as determined using the binomial distribution). Because the number of Work
Group members who are allowed to dissent with the recommendation depends on
statistical significance, the number of permissible dissenters varies with the size of the
work group. The number of permissible dissenters for several work group sizes is given
in the table below:

Work Group Size | Number of Permissible
Dissenters

<3| Not allowed. Statistical
significance cannot be

obtained
4-5 0
6-8 1
9 lor2

The NGT is conducted by first having members vote on a given
recommendation/performance measure without discussion. If the number of dissenters is
“permissible”, the recommendation/measure is adopted without further discussion. If the
number of dissenters not permissible, there is further discussion to see whether the
disagreement(s) can be resolved. Three rounds of voting are held to attempt to resolve
disagreements. If disagreements are not resolved after three voting rounds, no
recommendation/measure is adopted.
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APPENDIX IX
STRUCTURED PEER REVIEW FORM

Review of any AAOS confidential draft allows us to improve the overall guideline but does not imply endorsement by any
given individual or any specialty society who participates in our review processes. The AAOS review process may result in
changes to the documents; therefore, endorsement cannot be solicited until the AAOS Board of Directors officially approves
the final guideline.

Reviewer Information:

Name of Reviewer

Address
City State Zip Code
Phone Fax E-mail

Specialty Area/Discipline:

Work setting: Credentials:

May we list you as a Peer Reviewer in the final Guidelines (GL)? (JYes [INo
If you do not wish to be listed, your name will be removed for identification purposes.
However, your COI will still be available for review with the comments you have made.

Are you reviewing this guideline as a representative of a professional society? [JYes [INo

If yes, may we list your society as a reviewer of this guideline? [ Yyes [INo

Society Name:
(Listing the specialty society as a reviewing society does not imply or otherwise indicate endorsement of this guideline.)

Conflicts of Interest (COI): All Reviewers must declare their conflicts of interest.

If the boxes below are not checked and/or the reviewer does not attach his/her conflicts of interest, the reviewer's comments will not be
addressed by the AAOS nor will the reviewer's name or society be listed as a reviewer of this GL. If a committee reviews the guideline,
only the chairperson/or lead of the review must declare their relevant COI.

[J I have declared my conflicts of interest on page 2 of this form.

[ I have declared my conflicts of interest in the AAOS database; my customer #is

[] I understand that the AAOS will post my declared conflicts of interest with my comments concerning review of
this guideline or technology overview on the AAOS website.
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REVIEWER CONFLICT OF INTEREST - The Orthopaedic Disclosure Program

Each item below requires an answer. Please report information for the last 12-months as required by the Accreditation

Council for Continuing Medical Education (ACCME) guidelines.

Do you or a member of your immediate family receive royalties for any pharmaceutical, biomaterial or [ yes [ No
orthopaedic product or device?

If YES, please identify product or device:

Within the past twelve months, have you or a member of your immediate family served on the speakers [JYes []No
bureau or have you been paid an honorarium to present by any pharmaceutical, biomaterial or

orthopaedic product or device company?

If YES, please identify company:

Are you or a member of your immediate family a PAID EMPLOYEE for any pharmaceutical, biomaterial or [(dYes [INo
orthopaedic device or equipment company, or supplier?

If YES, please identify company or supplier:

Are you or a member of your immediate family a PAID CONSULTANT for any pharmaceutical, biomaterial [ Yes [ No
or orthopaedic device or equipment company, or supplier?

If YES, please identify company or supplier:

Are you or a member of your immediate family an UNPAID CONSULTANT for any pharmaceutical, [ Yyes [ No
biomaterial or orthopaedic device or equipment company, or supplier?

If YES, please identify company or supplier:

Do you or a member of your immediate family own stock or stock options in any pharmaceutical, [ vyes [ No
biomaterial or orthopaedic device or equipment company, or supplier (excluding mutual funds)

If YES, please identify company or supplier:

Do you or a member of your immediate family receive research or institutional support as a principal

investigator from any pharmaceutical, biomaterial or orthopaedic device or equipment company, or [Jvyes [INo
supplier?

If YES, please identify company or supplier:

Do you or a member of your immediate family receive any other financial or material support from any [ Yes [ No
pharmaceutical, biomaterial or orthopaedic device and equipment company or supplier?

If YES, please identify company or supplier:

Do you or a member of your immediate family receive any royalties, financial or material support from any [ Yyes [ No
medical and/or orthopaedic publishers?

If YES, please identify publisher:

Do you or a member of your immediate family serve on the editorial or governing board of any medical [JYes [No
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If YES, please identify:

Do you or a member of your immediate family serve on the Board of Directors or a committee of any [JYes [INo
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Reviewer Instructions

Please read and review this Draft Clinical Practice Guideline and its associated Technical Report with particular focus on your area of
expertise. Your responses are confidential and will be used only to assess the validity, clarity and accuracy of the interpretation of the
evidence. If applicable, please specify the draft page and line numbers in your comments. Please feel free to also comment on the
overall structure and content of the guideline and Technical Report. If you need more space than is provided, please attach additional
pages.

Please complete and return this form electronically to wies@aaos.org or fax the form back to Jan Wies at (847) 823-9769. Thank you
in advance for your time in completing this form and giving us your feedback. We value your input and greatly appreciate your efforts.
Please send the completed form and comments by end of day DATE.

Please indicate your level of agreement with each of the following statements by placing an “X” in the appropriate box.

Somewhat Somewhat

Disagree Disagree Agree Agree
1. The recommendations are clearly stated U U U U
2. There is an explicit link between the recommendations and the Ll Ll U U
supporting evidence
3. Given the nature of the topic and the data, all clinically important U U U U
outcomes are considered
4. The guideline’s target audience is clearly described U U Ll Ll
5. The patients to whom this guideline is meant to apply are specifically U U U U
described
6. The criteria used to select articles for inclusion are appropriate U U U U
7. The reasons why some studies were excluded are clearly described Ll Ll Ll Ll
8. All important studies that met the article inclusion criteria are U U U U
included
9. The validity of the studies is appropriately appraised U U U U
10. The methods are described in such a way as to be reproducible. U U U U
11. The statistical methods are appropriate to the material and the U U U U
objectives of this guideline
12. Important parameters (e.g., setting, study population, study design) U U U U
that could affect study results are systematically addressed
13. Health benefits, side effects, and risks are adequately addressed U U U U
14. The writing style is appropriate for health care professionals. U U U U
15. The grades assigned to each recommendation are appropriate U U U U
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COMMENTS

Please provide a brief explanation of both your positive and negative answers in the preceding section. If applicable, please specify the

draft page and line numbers in your comments. Please feel free to also comment on the overall structure and content of the guideline
and Technical Report

OVERALL ASSESSMENT
Would you recommend these guidelines for use in practice? (check one)
[ strongly recommend
[0 Recommend (with provisions or alterations)
[ Would not recommend

[0 Unsure
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APPENDIX X
PARTICIPATING PEER REVIEW ORGANIZATIONS

Participation in the AAOS peer review process does not constitute an endorsement
of this guideline by the participating organization.

Peer review of the draft guideline is completed by external organizations with an interest
in the guideline. Outside peer reviewers are solicited for each AAOS guideline and
consist of experts in the guideline’s topic area. These experts represent professional
societies other than AAOS and are nominated by the guideline work group prior to
beginning work on the guideline. For this guideline, twenty-six outside peer review
organizations were invited to review the draft guideline and all supporting
documentation. Eleven societies participated in the review of the guideline on Preventing
Venous Thromboembolic Disease in patients Undergoing Elecitve Hip or Knee
Arthroplasty. Seven organizations explicitly consented to be listed as a peer review
organization in this appendix.

The organizations that reviewed the document and consented to be listed as a peer review
organization are listed below:
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American Association of Hip and Knee Surgeons (AAHKS)
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Terese T. Horlocker, M.D.

K. Craig Kent M.D.

Gregory R. Wise, MD, CPE, FACP, FACHE, CPHQ

These reviewers’ comments are available with all other guideline documentation on our
website.

Participation in the AAOS guideline peer review process does not constitute an
endorsement of the guideline by the participating organizations or the individuals
listed above nor does it is any way imply the reviewer supports this document.

PUBLIC COMMENTATORS

A period of public commentary follows the peer review of the draft guideline. If
significant non-editorial changes are made to the document as a result of public
commentary, these changes are also documented and forwarded to the AAOS bodies that
approve the final guideline.

Public commentators who gave explicit consent to be listed in this document include the
following:

Participation in the AAOS guideline public commentary review process does not
constitute an endorsement of the guideline by the participating organizations or the
individual listed nor does it in any way imply the reviewer supports this document.
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APPENDIX XI
INTERPRETING FOREST PLOTS

We use descriptive diagrams known as forest plots to present data from studies
comparing the differences in outcomes between two treatment groups when a meta-
analysis has been performed (combining results of multiple studies into a single estimate
of overall effect). The estimate of overall effect is presented at the bottom of the graph
using a diamond to illustrate the confidence intervals of the estimated overall effect. The
odds ratio is the effect measure used to depict differences in outcomes between the two
treatment groups of a study. The horizontal line running through each point represents the
95% confidence interval for that point. The solid vertical line represents “no effect”
where the odds ratio is equal to one.

ABBREVIATIONS USED IN THIS REPORT

pL microliter
95% ClI 95% Confidence Interval
AAOS American Academy of Orthopaedic Surgeons
APC Activated protein C
aPTT activated partial thromboplastin time
BMI Body mass index
BOC AAOS Board of Councilors
BOD AAOS Board of Directors
BOS AAOS Board of Specialty Societies
Col Conflict of interest
CORQ AAOQS Council on Research and Quality
CPG Clinical practice guidelines
dL deciliter
DVT Deep vein thrombosis
EBM Evidence-based medicine
EBP Evidence-based practice
EBPC AAOS Evidence-Based Practice Committee
FDA United States Food and Drug Administration
g gram
GCs Graduated compression stocking
Gl Gastrointestinal
GOC AAOS Guidelines Oversight Committee
GRADE Grading of Recommendations, Assessment, Development, and Evaluation
HD High dose
HR Hazard ratio
INR International normalized ratio
IOM Institute of Medicine
IPC Intermittent pneumatic compression
V] International unit
IvC Inferior vena cava
LD Low dose
LMWH Low molecular weight heparin
Mg milligram
mL milliliter
MR Magnetic resonance
NR Not reported

191



ML
NS
NSAID
OR
OREF
ORS
PE
PRECIS
PT
PTT
QUADAS
RR
SCD
THA
THR
TKA
TKR
USPSTF
VTE
VTED

microliter
Not significant
Non-steroidal anti-inflammatory drug
Odds ratio
Orthopaedic Research and Education Foundation

Orthopaedic Research Society

Pulmonary embolism
pragmatic-explanatory continuum indicator summary
Prothrombin time
Partial throboplastin time
Quality Assessment of Diagnostic Accuracy Studies instrument
Relative risk

Sequential compression device
Total hip arthroplasty
Total hip replacement
Total knee arthroplasty
Total knee replacement

United States Preventive Services Task Force
Venous thromboembolism
Venous thromboembolic disease
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APPENDIX XII
CONFLICT OF INTEREST

All members of the AAOS work group disclosed any conflicts of interest prior to the
development of the recommendations for this guideline. Conflicts of interest are
disclosed in writing with the American Academy of Orthopaedic Surgeons via a private
on-line reporting database and also verbally at the recommendation approval meeting.
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Research or institutional support from a company or supplier; 8= Stock or Stock Options;
9= Other financial/material support from a publisher; 10= Other financial/material
support from a company or supplier.
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APPENDIX XI11
QUALITY AND APPLICABILITY OF INCLUDED STUDIES

ROUTINE SCREENING
Table 47 Quality and Applicability of Treatment Studies for Routine Screening
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Table 47 Quality and Applicability of Treatment Studies for Routine Screening
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Table 48 Quality and Applicability of Diagnostic Studies for Routine Screening
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RISK FACTORS FOR VTED

Table 49. Quality and Applicability of Prognostic Studies for Risk Factors for VTED
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o: Domain flaws present
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Table 49. Quality and Applicability of Prognostic Studies for Risk Factors for VTED

e: Domain free of flaws

o: Domain flaws present
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Table 49. Quality and Applicability of Prognostic Studies for Risk Factors for VTED

e: Domain free of flaws

o: Domain flaws present
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199




Table 49. Quality and Applicability of Prognostic Studies for Risk Factors for VTED

e: Domain free of flaws

o: Domain flaws present
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Table 49. Quality and Applicability of Prognostic Studies for Risk Factors for VTED

e: Domain free of flaws

o: Domain flaws present
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Table 49. Quality and Applicability of Prognostic Studies for Risk Factors for VTED

e: Domain free of flaws

o: Domain flaws present
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Table 49. Quality and Applicability of Prognostic Studies for Risk Factors for VTED

e: Domain free of flaws

o: Domain flaws present
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Pearse 2007 Venous Stasis ©C]O0 |0 |0 | ®]| Verylow | ® | © | O Moderate
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Table 49. Quality and Applicability of Prognostic Studies for Risk Factors for VTED

e: Domain free of flaws

o: Domain flaws present

[72]
.8
)
@ S
> 2
[ 2 S, a 2 é
3 5 > 3 B S = 3
8 2 @ 8 ¢ s < =
: = 2 £ s E : - o
Study Prognostic o a < - Quality o < Applicability
Hatef 2008 Screening Instrument | © | ® | O | O | @ | Verylow | O | O | O Low
Kosir 1996 Screening Instrument | © | O | O | O | @ | Verylow | O | O | O Low
Bahl 2010 Screening Instrument | © | ® | O | O | @ | Verylow | O | O | O Low
Inflammatory Bowel
Bahl 2010 Disease OC]O0 |0 |O | @] verylow | ©| © | O Low
Bahl 2010 | Central Venous Access | © | © | O | O | @ | erylow | O | O | O Low
Frizzelli Central VVenous
2008 Catheter ® O | O | O | ®| Verylow | ©O| O | @ Moderate
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RISK FACTORS FOR BLEEDING
Table 50. Quality and Applicability of Prognostic Studies for Risk Factors for Bleeding

e: Domain free of flaws

o: Domain flaws present

(7]
.S
)
@ S
2 " 2 . 8
g 5 2 2 'z £
Q g > 3T B S > 8
3 = © _8 g = © =
fus [} c S c © o S ) -
Study Prognostic o a < - Quiality o < O  Applicability
Shih 2004 Cirrhosis C|® | OO | ® | \Verylow | O| O | @ Moderate
Sikkema
2010 Hemophilia C|® | OO | ®| Verylow O | O | @ Moderate
Innocenti
2007 Hemophilia ® O | OO | ®| Verylow | © | O | @ Moderate
Kim 2000 Aplastic Anemia ® O O | O | @] Verylow | ©O | O | @ Moderate
Gravlee 1994 Platelet Count ® & O O e Low |0 | e Moderate
Dorman 1993 Platelet Count ® & O O e Low |0 | e Moderate
Despotis
1982 Platelet Count ® & O O e Low |0 | e Moderate
ElMalik 2000 Platelet Count ® & O O e Low |0 | e Moderate
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Table 50. Quality and Applicability of Prognostic Studies for Risk Factors for Bleeding

e: Domain free of flaws

o: Domain flaws present

[75]
.
[oa)
@ -
S e
[ 2 S, a 2 é
8 5 2 3 B S 2 g
3 = © _8 g = © =
: = 2 £ s E : - o
Study Prognostic o a < - Quality o < Applicability
Gerlach 2002 Platelet Count ® & O O e Low |0 | @ Moderate
Karlsson
2008 Platelet Count ® & O O e Low |0 | @ Moderate
Gravlee 1994 PT ® & O O | e Low O|O | @ Moderate
Dorman 1993 PT ® & O O | e Low 0|0 | @ Moderate
Despotis
1982 PT ® & O O | e Low 0|0 | @ Moderate
EIMalik 2000 PT ® & O O | e Low 0|0 | @ Moderate
Gerlach 2002 PT ® & O O | e Low |0 | @ Moderate
Karlsson
2008 PT ® o O O | e Low |0 | @ Moderate
Dorman 1993 Fibrinogen ® & O O e Low |0 | e Moderate
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Table 50. Quality and Applicability of Prognostic Studies for Risk Factors for Bleeding

e: Domain free of flaws

o: Domain flaws present

[75]
.S
)
@ S
= 2 9
3 3 2 2 3 E
2 g > 3T B S = 3
3 = © _8 g = © =
: = 2 £ s E : - o
Study Prognostic o a < - Quality o < Applicability
Gerlach 2002 Fibrinogen e & O O | e Low |0 | @ Moderate
Karlsson
2008 Fibrinogen e & O O | e Low |0 | @ Moderate
Gravlee 1994 aPTT ® & O O e Low |0 | @ Moderate
Dorman 1993 aPTT ® & O O e Low oOjlOo | e Moderate
Despotis
1982 aPTT ® & O O e Low oOjlOo | e Moderate
ElMalik 2000 aPTT ® & O O e Low oOjlOo | e Moderate
Karlsson
2008 aPTT ® & O O e Low oOjlOo | @ Moderate
Dorman 1993 Bleeding Time ® & O O e Low |0 | @ Moderate
Despotis
1982 Bleeding Time ® & O O e Low |0 | e Moderate
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Table 50. Quality and Applicability of Prognostic Studies for Risk Factors for Bleeding

e: Domain free of flaws

o: Domain flaws present

[75]
8
)
@ S
2 . . 8
g 5 2 2 5z £
o 5 > 3T B s = 8
3 = © _8 g = © =
fus [} c S c © c =
Study Prognostic o a < - Quality o < O  Applicability
Gerlach 2002 PTT ® & O O e Low |0 | e Moderate
Gravlee 1994 | Earlobe Bleeding Time | ® | ® | O | O | @ Low |0 | @ Moderate
Chan 1989 Thrombocytopenia C|® | OO | ®| Verylow [ O| O | @ Moderate
Della Ratta
1993 History of Gl bleeding | © | ® | O | O | ® | Verylow | © | O | ® Moderate
History of Bleeding
Nuttall 2006 with prior surgery ©C]O0 |0 |O | ®]| Verylow | © | O | @ Moderate
Woods 2008 Epistaxis C| | @® O |O | ®]| Verylow | © | O | @ Moderate
History of bleeding
Woods 2008 | after dental extraction | © | ® | O | O | ® | Verylow | O | O | ® Moderate
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RISK FACTORS FOR HEMORRHAGE-ASSOCIATED COMPLICATIONS
Table 51. Quality and Applicability of Prognostic Studies for Risk Factors for Hemorrhage-Associated

Complications

[%2]
o: Domain free of flaws 'g

o: Domain flaws present g § »

= »n © »n <]

8 L. 3 - 2 8 5 €

2 25§ ¢ g 5 2
: S 2 £ s E : - -

Study Prognostic o o < =  Quality & < Applicability
Borghi 2000 Revision e & O O | e Low @ O] e Moderate
Rashiq 2004 Revision C|® | O | O | ®| \Verylow | ® | O | @ Moderate
Saleh 2007 Revision C|® | OO | ® | \erylow | ® | O | @ Moderate
Larocque 1997 Revision C| | ® O | O | ®| \rylow | ® | O | @ Moderate
Marx 2001 Revision C| ®| O |O | ®| Verylow | ® | O | @ Moderate
White 1990 Inflammatory Arthritis | © | ® | O | O | ® | \erylow | ® | O | ® Moderate
Bong 2004 Inflammatory Arthritis | © | ® | O | O | ® | \erylow | ® | O | ® Moderate
Walsh 2007 Inflammatory Arthritis | © | ® | O | O | ® | \erylow | ® | O | @ Moderate
Marx 2001 Inflammatory Arthritis | © | ® | O | O | ® | \erylow | ® | O | @ Moderate
SooHoo0 2010 Inflammatory Arthritis | © | ® | O | O | ® | \erylow | ® | O | ® Moderate
Moran 2005 Obesity ® O | O | O | ® | \Verylow | ® | O | @ Moderate
Aderinto 2004 Obesity ® & O O e Low ® O | e Moderate
Mesa-Ramos

2008 Obesity Very Low | @ Moderate
Amin 2006 Obesity Very Low | e Moderate
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Table 51. Quality and Applicability of Prognostic Studies for Risk Factors for Hemorrhage-Associated

Complications

[%2]
e: Domain free of flaws 'g
o: Domain flaws present g § »
= »n © »n <]
8 L. 3 - 2 2 5 €
2 £ 5 38 ¢ g 5 8
- (=) C E c < c >
Study Prognostic o o < =  Quality & < O Aapplicability
Chee 2010 Obesity ® O | O O | ®| Verylow | O | O | @ Moderate
Guerin 2007 Hemoglobin e & O O | e Low e O e Moderate
Aderinto 2004 Hemoglobin ® & O O | e Low ® O e Moderate
Mesa-Ramos
2008 Hemoglobin ® O O |O | @] Verylow |© | O | @ Moderate
Borghi 2000 Hemoglobin e & O O | e Low e O e Moderate
Marchant 2009 Diabetes C|® | O | O | ® | \Verylow [ ® | O | @ Moderate
SooHo00 2010 Diabetes C| ®| OO | ®| Verylow | ® | O | @ Moderate
Sikkema 2010 Hemophilia ©C]O0 |0 |O | ®]| verylow | © | O | @ Moderate
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PREOPERATIVE ANTIPLATELET USE
Table 52. Quality and Applicability of Treatment Studies for Preoperative Antiplatelet Use

D
2 2
e: Domain free of flaws T ¢
. > 8 2
o: Domain flaws present - = X 5
c re) = L <
L © [} % © o
£ s 3 = S c
S g c v 0O © ©
= 3 s B £ £ c g2 g
5 < o O ¢ o & S © & o
@ — Q. = o e >S5 =] 'S g = )
2 ¢ 5 T S B @ B9 s ¢ g =
g 2 2 £ 2 8 8 ¢ £ & E G
_— c . oy
Study Outcome o a O m 0 F 2 = Quality a = O < apjlicability
Reoperation for
Kallis 1994 bleeding e & e o o o o o High cjoc|e @ Moderate
Ghaffarinejad Reoperation for
2007 bleeding ® & O O|® @& ® | ® \|jgderate (O | OC | ® | @ Moderate
Firanescu Reoperation for
2009 bleeding ® OO0 OC|@® @& ® | ®  \oderate (O | O | ® | @ Moderate
Kallis 1994 Blood Loss e & & o o o o o High C|O0 | @ | @ Moderate
Ghaffarinejad
2007 Blood Loss ® & O O @ | ® | ® & |jderate ©|OC | O @ Moderate
Firanescu
2009 Blood Loss ® & O O e | ® | ®® & |\joderate ©|OC | O @ Moderate
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PROPHYLAXIS

Table 53. Quality and Applicability of Treatment Studies for Prophylaxis

e: Domain free of flaws

g 8
Fad @
. : 5
o: Domain flaws present - = > 5 S
©: Moderate power T 3 5 o z I
g s £ 2 8 5
o 2 cE = ) = é S
B < = O o 9o § 8 S &8 ©
2 L o £ o £ > & s £ 3 2
g £ 3 2 3 8 § ¢ £ § E B
Study Outcome F &£ 6 @ 6 £ S E ouaity £ £ 8 & Applicability
Bleeding events
Agnelli 2007 (major and minor) ® & O | e o o o o High cjoc|e | @ Moderate
Agnelli 2007 Major Bleeding |6 |  OC|06 o o 06 O High ClCc|e | @ Moderate
Avikainen 1995 Postoperative Transfusions | ® | @ | O | & | & | & | & | @ High cj|o|e | @ Moderate
Revisions due to wound
Avikainen 1995 hematomas ® & O o o o o o High C|O|@e | @ Moderate
Avikainen 1995 Wound Infection ® & O o o o o o High C|O|@e | @ Moderate
Clinically important
Bailey 1991 bleeding ® & O | ® O | ® ® @ \jderate | © | O | ©® | ©® Moderate
Barber 1977 Deep wound infection e O/ o |@ | O|®|®| O | Moderate | C|OC | ® | ® Moderate
Barber 1977 Wound Hematoma ® O /o | @@ O |® | ®|O | Moderate | O| O |®| ® Moderate
Barrellier 2010 All Cause Mortality ® & o O | e o o o High cj]ojo| e Moderate
Barrellier 2010 Fatal Bleeding e & o O | e o o o High cj]oj]O0| e Moderate
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Table 53. Quality and Applicability of Treatment Studies for Prophylaxis

e: Domain free of flaws

g 8
+ (<]
 Domai > g
o: Domain flaws present - = > XS
©: Moderate power 5 8 = 0 <
p ) © °
£ s 3 S c 2
5 s E g ¢ n £ o
@ ‘% E Z 2 o5 £ & 8
= ) (@] c E far] C = c
5 < » O & o 8 S © &8 o
2 c = - D L2 o = 5
T « o = o 5 3 B S 2> o =%
g2 2 3 2 3 § 8 ¢ £ 3§ E
— D =
Study Outcome §F & 0 @ 6 £ S E oQuaity § £ 8 & Applicability
Heparin-associated
Barrellier 2010 Thrombocytopenia ® & o O o o o o High | O |0 | @ Moderate
Barrellier 2010 Major Bleeding e & & O o o o o High | OO | @ Moderate
New Asymptomatic DVT
Barrellier 2010 (none at day7) ® & & O & @ O | ® \jderate | ©| O | O | @ Moderate
Barrellier 2010 Proximal DVT ® & o O | e & O @ poderate | © | O] O | @ Moderate
Barrellier 2010 Symptomatic DVT ® & & O o o o o High |0 |0 | @ Moderate
Barrellier 2010 Symptomatic PE ® & & O o o o o High |0 |0 | @ Moderate
Bauer 2001 All Cause Mortality ® & o o o o o o High C|O | e | @ Moderate
Bauer 2001 Any DVT ® & & & O | @ O | ® \jderate | © | O | ® | O Moderate
Bleeding leading to
Bauer 2001 reoperation ® & o o o o o o High C|O|@® | @ Moderate
Bauer 2001 Distal DVT only ® O Moderate O O Moderate
Bauer 2001 Fatal Bleeding ® & o o o o o o High O|O|@e | @ Moderate
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Table 53. Quality and Applicability of Treatment Studies for Prophylaxis

e: Domain free of flaws
o: Domain flaws present

a2 8

2 g

> 2 3

- = 2 .

©: Moderate power S 2 5 o - _i

c g & ¢ oo g 5

o @ E = 2 5 2 5 8

= 7] S e E = c =2 8
B < = O @ g § S T &8 o
2 +« o £ o E 3 = 5 8 B 2
Q o S T S B D 17} 2 c QL X
8 2 2 £ & ¢ 8 £ £ g E &

Study Outcome g & O m O £ S E Quaity £§ £ GO < Applicability
Bauer 2001 Fatal PE e & o o o o o o High C|O|@® | @ Moderate
Bauer 2001 Major Bleeding | & 6 06 06| 06 0 0O High Cj|Oo|@® | @ Moderate
Bauer 2001 Other Bleeding ® & o o o o o o High C|O|@e | @ Moderate
Bauer 2001 Postoperative Transfusions | ® | ® | & | & | & | & | ®  ® High C|O|@e | @ Moderate
Bauer 2001 Proximal DVT ® & & & O | & O | ® pderate | © | O | ® | O Moderate
Bauer 2001 Symptomatic DVT e & o o o o o o High O|ocj|e | @ Moderate
Bauer 2001 Symptomatic PE e & o o o o o o High O|ocj|e | @ Moderate

Bergqvist 1996 All Cause Mortality e & O o o o o o High | O] ®|O Moderate

Bergqvist 1996 Distal DVT ® & O | ® & & O @ \jderate | © | O | ® | O Moderate

Bergqvist 1996 Fatal Bleeding ® & O o o o o o High C|O|@® | @ Moderate
Hemoglobin decrease of

Bergqvist 1996 2g/dL e & O | o o o o o High cj]oc|e | @ Moderate
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Table 53. Quality and Applicability of Treatment Studies for Prophylaxis

e: Domain free of flaws

2 3
2 g
i > g £
o: Domain flaws present - = > XS
©: Moderate power S 2 5 o - _i
g s £ 2 8 5
5} > = - 1) - L < [<5)
= 3 s B & £ c 2 8
3 < » O ¢ g § 8 £ 8
2 +« o £ o E 3 = 5 8 T Q
2 ¢ S T 5 £ @ B9 e 2 o =
g 2 &6 £ &8 ¢ § ¢ E 3 E &

Study Outcome g & O m O £ S E Quaity £§ £ GO < Applicability
Bergqvist 1996 Injection-site Hematoma @ & O | e e o o o High cjocje | e Moderate
Bergqvist 1996 Proximal DVT ® & O | & & & O @ poderate | © | O | ® | O Moderate

Rehospitalization due to
Bergqvist 1996 DVT e & O o o o o o High O|ocj|e | @ Moderate
Bergqvist 1996 Symptomatic DVT e & O o o o o o High | O] ®|O Moderate
Bergqvist 1996 Symptomatic PE e & O o o o o o High | OC|®|O Moderate
Bergqvist 1996 Venographic DVT ®| 6| OC|® | ® &  Of® \ogderate| ©|C | ® | O Moderate
Berkowitz 2003 Major Bleeding e OCjoc|e e 0|00 High oC[fo|OC | @ Moderate
Berkowitz 2003 Minor Bleeding e O/ o0 e 0 0|0 0 High cj]oj]o| e Moderate
Patients receiving 2+
Berkowitz 2003 transfusions e O/ 0 o 0 0|0 0 High C|]O0 |0 | @ Moderate
Patients receiving any
Berkowitz 2003 postop transfusions o cle e & o o High cj]ojo| e Moderate
Bonneux 2006 Postoperative Transfusions | @ cle e e e e High cjoc|e | @ Moderate
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Table 53. Quality and Applicability of Treatment Studies for Prophylaxis

e: Domain free of flaws

2 3
2 g
. : 5
o: Domain flaws present - = > 5 S
©: Moderate power 5 ] 5 o z &
g s % = m 3 S
@ > = - 1) - L < [<5)
= 7 S & £ = c 2 8
5 < = O @ g § S T &8 o
2 +« o £ o E 3 = s S 3 2
Q o S ho] S = %] 7] = - =
8 2 2 £ & ¢ 8 £ £ g E &
Study Outcome g & O m O £ S E Quaity £§ £ GO < Applicability
Bonneux 2006 Wound Problems e Ojlo|e o0 0|00 High Cj|Oo|@® | @ Moderate
Chin 2009 Bleeding Complications e & O | e o o o o High cj]oj]o0| e Moderate
Chin 2009 Distal DVT ® & O | @& |  ® & O | ® poderate | © | O | O | @ Moderate
Chin 2009 DVT (ultrasound) ® & O | & |  ® & O | ® poderate | © | O | O | @ Moderate
Chin 2009 Major Bleeding e & O | e o o o o High c|]O0|OC | @ Moderate
Major Bleeding
Chin 2009 necessitating intervention | ® | ® | O | ® | ® | & | ©® | @ High | O |0 | @ Moderate
Chin 2009 Proximal DVT ® & O | e & & O @ poderate | © | O | O | @ Moderate
Chin 2009 Superficial wound infections | ® | @ | O | @ | @ | ®@ | ® | @ High cj]oj]o| e Moderate
Chin 2009 Symptomatic PE ® & O | e o o o o High cj]oj]O0| e Moderate
Cohen 2007 All Cause Mortality e & o o o o o o High cj]ojo| e Moderate
Asymptomatic proximal
Cohen 2007 DVT e & o o o o O o High C|]O0 |0 | @ Moderate
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Table 53. Quality and Applicability of Treatment Studies for Prophylaxis

e: Domain free of flaws
o: Domain flaws present

a2 8
2 g
2 2 2
- = 2 .
©: Moderate power S 2 5 o - _i
g s £ 2 8 5
5} > = - 1) - L < [<5)
= 3 s B & £ c 2 8
5 < o O ¢ © & S T &8 o
g . o £ o E 5 2 5 8 T Q
2 ¢ 5 ©T S ® @2 9 e 2 o =
& 2 2 £ & & 8 ¢ 5 & E ¢
Study Outcome g & O m O £ S E Quaity £§ £ GO < Applicability
Clinically significant minor
Cohen 2007 bleeding ® & o o o o o o High | O |0 | @ Moderate
Cohen 2007 Fatal PE e & o o o o o o High | OO | @ Moderate
Cohen 2007 Hemoglobin decreased e & o o o o o o High | OO | @ Moderate
Cohen 2007 Major Bleeding e & o o o o o o High | OO | @ Moderate
Cohen 2007 Minor Bleeding e & o o o o o o High c|]O0|OC | @ Moderate
Cohen 2007 Need for transfusion ® & o o o o o o High | O |0 | @ Moderate
Colwell 1994 All Cause Mortality ® & O o o o o o High c|O|@e | @ Moderate
Colwell 1994 Distal DVT ® & O | e O |® O | ® Moderate | © | O | ® | @® Moderate
Colwell 1994 Fatal PE ® & O | o o o o o High OO |@e | @ Moderate
Heparin-associated
Colwell 1994 Thrombocytopenia ® ® High O ® Moderate
Colwell 1994 Major Bleeding |6 O o o 06 o High cljCc|e | @ Moderate
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Table 53. Quality and Applicability of Treatment Studies for Prophylaxis

e: Domain free of flaws

x 3
2 g
. 5 5
o: Domain flaws present - = > X 5
©: Moderate power S 2 5 o - _i
g s £ 2 8 5
o 2 cE = ) = é S
= 3 s B & £ c 2 8
bS] < o O o o g S T &8 o
2 . o £ o & 353 = s S 3 2
Q o S ho] S = %] 7] = - =
8 2 2 £ & ¢ 8 £ £ g E &

Study Outcome g & O m O £ S E Quaity £§ £ GO < Applicability
Colwell 1994 Minor Bleeding e e O 6|06 |06 0 O High oc[foc|e | @ Moderate
Colwell 1994 Proximal DVT ® & O | @& O |® O | ®  Moderate | © | O | ® | @® Moderate

Rehospitalization due to
Colwell 1994 VTE o ® | 6 o High O ® Moderate
Colwell 1994 Symptomatic PE e & O o o o o o High c|oc|e | @ Moderate
Colwell 1994 Venographic DVT ®| 6| OC|® | O | ® | O|®(NModerate | ©|OC | ® | ® Moderate
Bleeding at nonoperative
Colwell 1995 site e & O e o o o o High cj|o|e | @ Moderate
Colwell 1995 Bleeding at operativesite | ® | @ | O @& | & | & | ©® | ©® High C|ocj|e | @ Moderate
Colwell 1995 Distal DVT ® & O | & O | ® O | ® \oderate | ©| O | ® | @ Moderate
Colwell 1995 Major Bleeding e &6 OC|06 06|06 06 0O High cj|Oo|@® | @ Moderate
Colwell 1995 Minor Bleeding ® & O o o o o o High C|O|@® | @ Moderate
Colwell 1995 Proximal DVT ® & O | e O | ® O | ®  Moderate | © | O | ® | ® Moderate
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Table 53. Quality and Applicability of Treatment Studies for Prophylaxis

e: Domain free of flaws

o &
2 g
. : 5
o: Domain flaws present - = > 5 S
©: Moderate power 5 ] 5 o z &
g s £ 2 8 5
@ > = - 1) - L < [<5)
= 7 S & £ = c 2 8
5 < = O @ g § S T &8 o
2 +« o £ o E 3 = s S 3 2
Q o S ho] S = %] 7] = - =
8 2 2 £ & ¢ 8 £ £ g E &

Study Outcome fE & 6 @ 0 £ S E Qulity & £ G < Applicability
Colwell 1995 Symptomatic PE @ & O | e e o o o High O|oc| e | e Moderate
Colwell 1995 Venographic DVT ® & O | e O |® O | ®  Moderate | © | O | ® | @® Moderate
Colwell 1999 All Cause Mortality ® & O | o e o o o High ® OO0 | e Moderate

Both Major and Minor
Colwell 1999 Bleeding e & O e o o o o High ® O O | e Moderate
Colwell 1999 Fatal PE e & O e o o o o High ® O O | e Moderate
Heparin-induced
Colwell 1999 Thrombocytopenia ® & O | e o o o o High ® OO0 | e Moderate
Colwell 1999 Major Bleeding e & O | o o o o o High ® O | O | e Moderate
Colwell 1999 Minor Bleeding e & O | o o o o o High ® O | O | e Moderate
Colwell 1999 Symptomatic PE e & O | e o o o o High ® O O | e Moderate
Transfusions for
replacement of operative
Colwell 1999 blood loss ® & O o o o o o High ® O O | e Moderate
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Table 53. Quality and Applicability of Treatment Studies for Prophylaxis

a2 8
2 g
e: Domain free of flaws s 5
. > Q. <
o: Domain flaws present - = > X3
©: Moderate power S 2 5 o - _i
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8 2 2 £ & ¢ 8 £ £ g E &
Study Outcome g & O m O £ S E Quaity £§ £ GO < Applicability
Transfusions for
replacement of postoperative
Colwell 1999 blood loss ® & O | o o o o o High ® O O | e Moderate
Colwell 2006 All Cause Mortality ® & o o o o o o High cjocje | e Moderate
Colwell 2006 Fatal Bleeding e & o o o o o o High cjo|e | @ Moderate
Colwell 2006 Major Bleeding o o & o6 06| 06 0 o High ocfoc|e | @ Moderate
Colwell 2006 Minor Bleeding e & o o o o o o High cj|o|e | @ Moderate
Colwell 2006 ReoperationduetoBleeding | © | ® | ® | & | &  ©&  © | © High |0 e | @ Moderate
Colwell 2006 Symptomatic DVT e & o o o o o o High |0 e | @ Moderate
Colwell 2006 Symptomatic PE e & o o o o o o High c|ocj|e | @ Moderate
Anemia requiring prolonged
Colwell 2010 hospitalization ® & O |  ® O | O ® | ® \Noderate | ©| O | O | @ Moderate
Anemia with hypotension
Colwell 2010 requiring intervention ® & O | @ O |O | ® ®  Moderate | © | © | O | @ Moderate
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Table 53. Quality and Applicability of Treatment Studies for Prophylaxis

e: Domain free of flaws

g £
Fad @
| > : 5
o: Domain flaws present - = > X3
©: Moderate power S ] 5 o z X
e = D 8 c -8
B < 2 O ¢ ¢p 5§ s § 8 2
2 5 35 3 £ 7 3 5 23 2
g8 £ 32 28 g 8§ ¢ E g 5 ¢
Study Outcome g & O m O £ S E Quaity £§ £ GO < Applicability
Colwell 2010 Distal DVT ® & O | e 0|0 0 e Low cj]o0j]0o0| e Moderate
Hematoma requiring
Colwell 2010 prolonged hospitalization ® & O | ® O | O | ® @  \oderate | ©| O | O | @ Moderate
Hematoma requiring
Colwell 2010 rehospitalization ® & O | ® O |O | ® @ Moderate | © | O | O | @ Moderate
Colwell 2010 Major Bleeding ® & O | ® O |O | ® @ Moderate | © | O | O | @ Moderate
Colwell 2010 Minor Bleeding ® & O | ® O |O | ® @ Moderate | © | O | O | @ Moderate
Colwell 2010 Proximal DVT ® & O | e 0|0 |0 e Low cj]oj]o0| e Moderate
Colwell 2010 Symptomatic PE ® (® O | ®®|O0|O|® | ® | Moderate | O | O[O | ® Moderate
Colwell 2010 Ultrasound DVT ® & O|® 0|0 (O] @ Low C|]O0 |0 | @ Moderate
Urinary bleeding requiring
Colwell 2010 rehospitalization ® & O | ® O |O | ® @ Moderate | © | O | O | @ Moderate
Wound drainage requiring
Colwell 2010 rehospitalization ® & O | eé 0|0 | ® @ Moderate | © | O] O | @ Moderate

221




Table 53. Quality and Applicability of Treatment Studies for Prophylaxis

e: Domain free of flaws
o: Domain flaws present

2 3
2 g
> g_ o
- Z 2 53
©: Moderate power 5 ] 5 o z &
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Q o S T S B D 17} 2 c QL X
S 2 &8 £ 2 ¢ 8 =& £ g E €
Study Outcome F & 0 @m 0 £ S E oQuaity § £ § < Applicability
Comp 2001 All Cause Mortality @ & O | e e o o o High cj]o0j]0o0| e Moderate
Comp 2001 Bleeding ® & O | o e o o o High cj]oj]Oo| e Moderate
Comp 2001 Distal DVT ® & O | e @& & O @ poderate | © | O | O | @ Moderate
Comp 2001 Ecchymosis ® & O | o o o o o High ©C]o0 |0 | @ Moderate
Comp 2001 Injection-site Hemorrhage | ® | ® | O | ® | & | & | ®& | @ High ©cj]o0 |0 | @ Moderate
Comp 2001 Major Bleeding e &6 OC|06 06|06 06 0O High C|]O0 |0 | @ Moderate
Comp 2001 Proximal DVT ® & O | ®&® & & O @ \jderate | ©| O | O | @ Moderate
Comp 2001 Symptomatic PE |6 |  OC|06 o o 06 O High ©C]l]0 |0 | @ Moderate
Comp 2001 Venographic DVT |6 | OC|® | ® &  Of®/ phogderate| ©|OC| O | ® Moderate
Dahl 1997 Adverse Events ® & OC|0o 0|0 0 0O High |0 |®]O0 Moderate
Dahl 1997 All Cause Mortality e & O | o o o o o High | O | @] O Moderate
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e: Domain free of flaws

a2 8
2 g
. > g £
o: Domain flaws present - = > X3
©: Moderate power é 'c-é qg), o T _i
c S g€ g O S
© 2 E Z £ 5 2 5 8
= 7 S T E = S 5 c
3 < 2 0 2 2 5 s 5 £ 2
2 &8 3 5 5 £ 3 B s 2 & 2
8 2 2 £ & ¢ 8 £ £ g E &
Study Outcome F & &6 @ 0 £ S E ouaity & £ § & Applicability
Dahl 1997 Fatal Bleeding @ & O | e e o o o High |0 | @] 0O Moderate
Dahl 1997 Injection-site Hematoma ® & O | o e o o o High |0 | @] O Moderate
Dahl 1997 Proximal DVT ® & O | o o o o o High | O |®]|O0 Moderate
Serious Bleeding
Dahl 1997 Complications e & O e o o o o High | O |®]| O Moderate
Dahl 1997 Symptomatic PE e & O o o o o o High | O] ®|O Moderate
Dahl 1997 Thrombocytopenia e & O o o o o o High ©C|OC|® | O Moderate
Dahl 1997 Venographic DVT e & O o o o o o High C|OC|®| O Moderate
Dechavanne 1989 Bleeding Complications e OCjoc|e e 0|00 High ocfoc|e | @ Moderate
Dechavanne 1989 | Superficial wound infections | ® | © | O |® (@ | @ | @ | @ High cjoc|e | @ Moderate
Dechavanne 1989 Thrombocytopenia e O /0| o 0|0 0 o0 High O|O|@e | @ Moderate
Dechavanne 1989 Wound Hematoma e O /0| e 0|0 0 o0 High C|Oo|@® | @ Moderate
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e: Domain free of flaws
o: Domain flaws present

2 3

g ¢

2 2 2

- = 2 N

©: Moderate power T ] 5 o z I

g s % = m 3 S

o 2 cE = ) = é S

= 7 S & £ = c 2 8
5 < = O @ g § S T &8 o
. o £ o £ 3 5 5 £ 7B 2
Q o S T S B D 17} 2 c QL X
8 = 2 £ © § g ¢ t g § @

Study Outcome g & O m O £ S E Quaity £§ £ GO < Applicability
Edwards 2008 All Cause Mortality ® & O | o o o o o High | O |0O0]O Low
Edwards 2008 DVT (ultrasound) ® & O | & & & O | ® ppderate | ©| O | O] O Low
Edwards 2008 Fatal Bleeding ® & O | o e o o o High ] O0]0]O0 Low
Edwards 2008 Fatal PE ® & O o o o o o High | O |O0]|O Low
Edwards 2008 Symptomatic PE e & O | e o o o o High 0] O0]0]|O0O Low
Eriksson 1991 Bleeding Complications e &6 OC|06 06|06 06 0O High cj|Oo|@® | @ Moderate
Eriksson 1991 Evacuation of hematoma e & O | e o o o o High cj|o|e | @ Moderate

Excessive bleeding (>3000
Eriksson 1991 ml) ® & O | e e o o o High cjocje | @ Moderate
Eriksson 1991 Injection-site Hematoma ® & O | e o o o o High cjoc|e | @ Moderate
Eriksson 1991 ReoperationduetoBleeding | ® | € | O | ® | & | & | ®& | © High cj]oc|e | @ Moderate
Eriksson 1991 Thrombocytopenia e & O | o o o o o High cj]oc|e | @ Moderate
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e: Domain free of flaws
o: Domain flaws present

2 3

2 g

2 2 2

- = 2 .

©: Moderate power 5 ] 5 o z &

g s % = m 3 S

o 2 cE = ) = é S

= 7 S & £ = c 2 8
g < » O @ g8 8 8 £ 8
2 . o £ o E 5 ¢ 5 £ B 9
2 ¢ 5 ©T S ® @2 9 e 2 o =
8 = 2 £ © § g ¢ t g § @

Study Outcome g & O m O £ S E Quaity £§ £ GO < Applicability
Eriksson 1996 All Cause Mortality ® & O | e o o o o High cjoc|e | @ Moderate
Eriksson 1996 Bleeding Complications e & O 6|06 |06 0 O High oc[foc|e | @ Moderate
Eriksson 1996 Dehiscence ® & O o o o o o High C|O|@e | @ Moderate
Eriksson 1996 Fatal PE ® & O o o o o o High C|O|@e | @ Moderate
Eriksson 1996 Injection-site Hematoma e & O | e o o o o High cj|o|e | @ Moderate
Eriksson 1996 Proximal DVT ® & O | & O | ® O | ® \oderate | © | O | ® | O Moderate
Eriksson 1996 ReoperationduetoBleeding | ©® | ® | O | @ | @ | &  ® | ® High O|ocj|e | @ Moderate
Eriksson 1996 Reoperation due to Infection | ® | @ | O | @ | & | & | ® | @ High cj|o|e | @ Moderate

Surgical bleeding
Eriksson 1996 complications ® & O | e o o o o High cjoc|e | @ Moderate
Eriksson 1996 Symptomatic PE ® ® Moderate O ® Moderate
Eriksson 1996 Venographic DVT ® & O | e O |® O | ® |Moderate | ©| O | ®| O Moderate
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o: Domain flaws present

2 3
2 g
. 5 5
- Z 2 53
©: Moderate power é -c‘é :',’ e T o
S S g€ g O S
5} > = - 1) - L < [<5)
= 3 s B & £ c 2 8
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Study Outcome g & O m O £ S E Quaity £§ £ GO < Applicability
Eriksson 1996 Wound Hematoma ® & O | o o o o o High C|O|@e | @ Moderate
Eriksson 1997 All Cause Mortality ® & O | e O |®® @ @ poderate | © | O | ® | O Moderate
Eriksson 1997 Bleeding Complications e & O 6|06 |06 0 0O High oc[foc|e | @ Moderate
Eriksson 1997 Deep Infection e & O | o o o o o High cjoc|e | @ Moderate
Eriksson 1997 Fatal Bleeding e & O | e o o o o High cj|o|e | @ Moderate
Eriksson 1997 Fatal PE ® & O | & O | ® @& ® plderate | © | O | ® | O Moderate
Eriksson 1997 Injection-site Hematoma e & O | e o o o o High cj|o|e | @ Moderate
Eriksson 1997 Proximal DVT ® & O | & O | ® O | ® \oderate | © | O | ® | O Moderate
Eriksson 1997 ReoperationduetoBleeding | ©® | ® | O | ®@ | @ | @&  ® | ® High c|oc|e | @ Moderate
Eriksson 1997 Serious Bleeding ® & O o o o o o High C|O|@® | @ Moderate
Eriksson 1997 Severe Thrombocytopenia | ® | @ | O | & | & | & | ©® | © High O|O|@e | @ Moderate
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e: Domain free of flaws
o: Domain flaws present

2 3
2 g
. : 5
- Z 2 53
©: Moderate power S 2 5 0 s I
e s g S c 2
= S E g O S
@ > = - 1) - L < [<5)
= 7 S & £ = c 2 8
jat < o O ¢ ¢ § S & & o
@ . o £ o E 5 5 s £ B 2
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S 2 &8 £ 2 ¢ 8 =& £ g E €
Study Outcome F & &6 @ 0 £ S E ouaity & £ § & Applicability
Eriksson 1997 Symptomatic DVT ® & O | ®& O |®® @ @ poderate | © | O | ® | O Moderate
Eriksson 1997 Symptomatic PE ® & O | ®®|O|® | ®  ® |\opderate | O | O | ® | O Moderate
Eriksson 1997 Venographic DVT ® (& O | ®®|O|®| O |®/|Moderate | O | O | ® | O Moderate
Eriksson 1997 Wound Rupture e & O | e o o o o High cj|o|e | @ Moderate
Eriksson 1997b All Cause Mortality ® & O o o o o o High | O | @] O Moderate
Eriksson 1997b Bleeding Complications |6 |  OC|06 o o 06 0 High ClOc|e® | @ Moderate
Eriksson 1997b Deep wound infection ® & O o o o o o High c|O|@e | @ Moderate
Eriksson 1997b Fatal Bleeding ® & O o o o o o High c|O|@e | @ Moderate
Eriksson 1997b Fatal PE ® & O o o o o o High | O |®|O Moderate
Eriksson 1997b Injection-site Hematoma ® & O | o o o o o High cj]oc|e | @ Moderate
Eriksson 1997b Proximal DVT ® & O | e @& & O @ poderate | © | O | ® | O Moderate
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e: Domain free of flaws
o: Domain flaws present

2 3

2 g

2 2 2

- = 2 N

©: Moderate power 5 ] 5 o z &

g s % = m 3 S

@ > = - 1) - L < [<5)

= 7 S & £ = c 2 8
g < » O @ g8 8 8 & 8
2 . o £ o E 5 ¢ 5 £ B 9
2 ¢ 5 ©T S ® @2 9 e 2 o =
8 = 2 £ © § g ¢ t g § @

Study Outcome F & &6 @ 0 £ S E ouaity & £ § & Applicability
Eriksson 1997b Serious Bleeding @ & O | e e o o o High cjocje | e Moderate
Eriksson 1997b Symptomatic DVT ® & O | e o o o o High ©c|]O0| @O Moderate
Eriksson 1997b Symptomatic PE e & O 6|06 ]| 06 0 O High O[O | ®]O Moderate
Eriksson 1997b Venographic DVT ® (® O | ®®|®|®® | O|® | \oderate | O | O | ® | O Moderate
Eriksson 1997b Wound Dehiscence e & O e o o o o High cj|o|e | @ Moderate
Eriksson 1997b Wound Hematoma e & O e o o o o High cj|o|e | @ Moderate

Clinically relevant
Eriksson 2005 thrombocytopenia ® & o o o o o o High cjocje | @ Moderate
Clinically significant
Eriksson 2005 bleeding e & o o o o o o High cj|o|e | @ Moderate
Composite major or
clinically significant
Eriksson 2005 bleeding ® & o o o o o o High C|O|@® | @ Moderate
Eriksson 2005 Distal DVT ® & & & O |  ® O | @ poderate | © | O | ® | O Moderate
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o: Domain flaws present

2 3
2 g
2 2 2
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©: Moderate power 5 ] 5 o z &
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= 7 S & £ = c 2 8
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Eriksson 2005 Fatal PE e & o e O o o o High | O |®]|O Moderate
Eriksson 2005 Major Bleeding o & o o6 o6 06 o o High oc[foc|e | @ Moderate
Eriksson 2005 Minor Bleeding e & o o o o o o High cjo|e | @ Moderate
Eriksson 2005 Proximal DVT ® & o o6 O |  ® O | @ poderate | © | O | ® | O Moderate
Eriksson 2005 ReoperationduetoBleeding | © | ® | ®© | 6 | & | & | &  © High cj|o|e | @ Moderate
Eriksson 2005 Symptomatic DVT e & o o O o o o High O|ocj|e | @ Moderate
Eriksson 2005 Symptomatic PE e & o o O o o o High | O] ®|O Moderate
Eriksson 2005 Venographic DVT ®| 0| 06| ® | O | ® O |®/()\ogderate| ©|OC| ®]|O Moderate
Eriksson 2006 All Cause Mortality ® & O o o o o o High c|O|@e | @ Moderate
Clinically relevant nonmajor
Eriksson 2006 bleeding e & O | o o o o o High cjoc|e | @ Moderate
Eriksson 2006 Fatal Bleeding e & O | e o o o o High cj|Oo|e | @ Moderate
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Eriksson 2006 Major Bleeding e e O 6|06 |06 0 O High oc[foc|e | @ Moderate
Eriksson 2006 Minor Bleeding e & O | e o o o o High cjocje | e Moderate
Eriksson 2006 Proximal DVT ® & O|®® O | ®® O | ® | Noderate | © | O | ® | O Moderate
Eriksson 2006 Reoperation duetoBleeding | ® | € | O | ® | & | & | ®& | © High cjoc|e | @ Moderate
Eriksson 2006 Venographic DVT ® & O | e O |® O | ® |Moderate | ©| O | ®| O Moderate
Eriksson 2006h All Cause Mortality e & O e o o o o High cj|o|e | @ Moderate
Clinically relevant nonmajor
Eriksson 2006b bleeding ® & O | e o6 o o o High cjocje | @ Moderate
Eriksson 2006b Distal DVT ® & O|® O | ® O | ® | Moderate | © | O | ® | O Moderate
Eriksson 2006b Fatal Bleeding ® & O | e o o o o High cjoc|e | @ Moderate
Eriksson 2006b Fatal PE ® & O o o o o o High O|O|@® | @ Moderate
Eriksson 2006h Major Bleeding e &6 OC|06 06|06 06 0O High cj|Oo|@® | @ Moderate
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2 3

2 g
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- = 2 N
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Study Outcome F & &6 @ 0 £ S E ouaity & £ § & Applicability
Eriksson 2006b Minor Bleeding @ & O | e e o o o High cjocje | e Moderate
Eriksson 2006b Proximal DVT ® & O|®® O | ® O | ® | Moderate | © | O | ® | O Moderate
Eriksson 2006b ReoperationduetoBleeding | ® | € | O | ® | ® | & & | © High cjocje | e Moderate
Eriksson 2006b Symptomatic DVT ® & O | o o o o o High cjoc|e | @ Moderate
Eriksson 2006b Symptomatic PE e & O | e o o o o High cjo|e | @ Moderate
Eriksson 2006b Venographic DVT ® & O | e O |® O | ® |Moderate | ©| O | ®| O Moderate

Clinically relevant nonmajor
Eriksson 2007 bleeding ® & O | e o6 o o o High cjocje | @ Moderate
Eriksson 2007 Fatal Bleeding ® & O | e o o o o High cjoc|e | @ Moderate
Eriksson 2007 Major Bleeding e e O 6|06 |06 0 0O High ocfoc|e | @ Moderate
Eriksson 2007 Minor Bleeding e & O | o o o o o High cjoc|e | @ Moderate
Eriksson 2007h All Cause Mortality e & o o o o o o High cj|Oo|e | @ Moderate
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2 g
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Eriksson 2007b Asymptomatic DVT ® & o o6 O | e O | @ poderate | © | O | ® | O Moderate
Clinically relevant nonmajor
Eriksson 2007b bleeding e & o o o o o o High O|ocj|e | @ Moderate
Eriksson 2007h Distal DVT ® & & o O | & O | ® ppderate | © | O | ® | O Moderate
Eriksson 2007h Fatal Bleeding e & o o o o o o High cj|Oo|e | @ Moderate
Eriksson 2007b Major Bleeding | 6| 6 06 o o 06 o High ClOc|e | @ Moderate
Eriksson 2007h Minor Bleeding ® & o o o o o o High c|O|@e | @ Moderate
Eriksson 2007b Proximal DVT ® & o o6 O | e O @ poderate | © | O | @ | O Moderate
Eriksson 2007b ReoperationduetoBleeding | ® | ® | ® | ® | & | &  ©®  © High cjocje | @ Moderate
Eriksson 2007b Symptomatic DVT e & o o6 O | o6 o o High ] O | @] O Moderate
Eriksson 2007b Symptomatic PE e & o o O | o o o High ] o0 | @] O Moderate
Eriksson 2007b Venographic DVT ® (& & | & | O|® | O|® | oderate | O | O | ® | O Moderate
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2 g
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Eriksson 2007¢c All Cause Mortality ® & o o6 o o o o High cjocje | e Moderate
Eriksson 2007¢c Asymptomatic DVT ® & & & O | e O | @ poderate | © | O | ® | O Moderate

Clinically relevant nonmajor
Eriksson 2007c bleeding e & o o o o o o High O|ocj|e | @ Moderate
Eriksson 2007¢c Distal DVT ® & & & O | & O | ® pjderate | ©| O | ® | O Moderate
Eriksson 2007¢c Fatal Bleeding ® & o o o o o o High cj|Oo|e | @ Moderate
Eriksson 2007c Major Bleeding |6 06 06 o o o6 o High cl]Cc|e | @ Moderate
Eriksson 2007¢c Minor Bleeding ® & o o o o o o High cjocje | @ Moderate
Eriksson 2007¢c Proximal DVT ® & o o6 O | e O @ poderate | © | O | ® | O Moderate
Eriksson 2007¢c ReoperationduetoBleeding | ® | ® | ® | ® | & | &  ©® O High cjoc|e | @ Moderate
Eriksson 2007¢ Symptomatic DVT e & o o O | o o o High ©c|]O0| @] O Moderate
Eriksson 2007¢ Symptomatic PE e & o e O | o o o High | O | @] O Moderate
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e: Domain free of flaws
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Eriksson 2007¢ Venographic DVT ® (& & | & | O|® | O ® | \oderate | © | O | ® | O Moderate
Clinically relevant nonmajor
Eriksson 2007d bleeding e & o o o o o o High O|ocj|e | @ Moderate
Eriksson 2007d Major Bleeding | 6| 06 06 o o 06 o High ClOC|e | @ Moderate
Eriksson 2007d Minor Bleeding ® & o o o o o o High c|O|@e | @ Moderate
Eriksson 2008 All Cause Mortality ® & o o o o o o High c|O|@e | @ Moderate
Eriksson 2008 Any Bleeding ® & o o o o o o High cjocje | @ Moderate
Clinically relevant nonmajor
Eriksson 2008 bleeding e & o o o o o o High cj|o|e | @ Moderate
Eriksson 2008 Distal DVT ® & & & O | & O | ® ppderate | ©| O | ® | O Moderate
Eriksson 2008 Fatal Bleeding e & o o o o o o High cj|o|e | @ Moderate
Eriksson 2008 Fatal PE e & o o o o o o High cj|Oo|e | @ Moderate
Eriksson 2008 Major Bleeding |6 06 06 o o 06 o High cljCc|e | @ Moderate
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Eriksson 2008 Nonmajor Bleeding ® & o o6 o o o o High cjocje | e Moderate
Eriksson 2008 Proximal DVT ® & & & O & O | ® poderate | ©| O | ® ] O Moderate
Eriksson 2008 ReoperationduetoBleeding | ® | ® | ® | ® | & | &  ©®  © High cjocje | e Moderate
Eriksson 2008 Symptomatic PE e & o o o o o o High cjo|e | @ Moderate
Eriksson 2008 Venographic DVT ® (& & | | O|® | O|® | oderate | O | O | ® | O Moderate
Eriksson 2008 Wound Infection e & o o o o o o High cj|o|e | @ Moderate
Eriksson 2010 All Cause Mortality e & o o o o o o High cj|o|e | @ Moderate
Eriksson 2010 Any Bleeding e & o o o o o o High O|ocj|e | @ Moderate
Eriksson 2010 Any DVT ® & & & O @ O @ \oderate | © | O | ® | O Moderate
Clinically relevant nonmajor
Eriksson 2010 bleeding e & o o o o o o High cj]oc|e | @ Moderate
Eriksson 2010 Distal DVT only ® & & o6 O |  ® O | @ poderate | © | O | ® | O Moderate
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Eriksson 2010 Fatal Bleeding e & o o6 o o o o High cjoc|e | @ Moderate
Eriksson 2010 Major Bleeding o & o o6 o6 06 o o High oc[foc|e | @ Moderate

Major or clinically relevant

Eriksson 2010 nonmajor bleeding e & o o o o o o High O|ocj|e | @ Moderate
Eriksson 2010 Minor Bleeding ® & o o o o o o High cj|o|e | @ Moderate
Eriksson 2010 Proximal DVT ® & & & O | & O | ® ppderate | © | O | ® | O Moderate
Eriksson 2010 Symptomatic DVT e & o o O o o o High C|OC|®| O Moderate
Eriksson 2010 Symptomatic PE ® & o o6 O | o o o High |0 | e |0 Moderate
Eriksson 2010 Venographic DVT ® & & & | O|® | O|® | \oderate | O | O | ® | O Moderate
Eriksson 2011 All Cause Mortality e & o o6 o o o o High cj]oj]O0| e Moderate
Eriksson 2011 Distal DVT ® & & &6 O | ®® O | ® pModerate | © | © |0 0O Low

Eriksson 2011 Major Bleeding ®| &6 6 06 06| 06 06 0O High C|]O0 |0 | @ Moderate
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Eriksson 2011 Proximal DVT ® & & & O | e O | @ poderate | © | © | O | O Low
Eriksson 2011 Symptomatic DVT ® & o o6 o o o o High cj]oj]Oo| e Moderate
Eriksson 2011 Symptomatic PE e & o o6 o o o o High cj]o0j]0o0| e Moderate
Eriksson 2011 Total DVT ® & & & O | ®® O | ® pModerate | © | © | O 0O Low
Eriksson 2011 Venographic DVT ® (& & | 6| O|® | O|® | oderate | © | O[O | O Low
Fauno 1994 Wound Hematoma e &6 O 06|06 06 0O High |0 |®]O0 Moderate
Fauno 1994 Wound Infection e & O | e o o o o High | O | @] O Moderate
Feller 1992 Bleeding Complications e & O o o o o o High c|oc|e | @ Moderate
Feller 1992 Distal DVT ® & O | & & & O | ® pderate | © | O | ® | O Moderate
Feller 1992 PE ® & OC|0o 0|0 0 0O High Cj|Oo|@® | @ Moderate
Feller 1992 Proximal DVT ® & O | e @& & O @ poderate | © | O | ® | O Moderate
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Feller 1992 Venographic DVT ® (& O | ®®|®®|®® | O|® | \oderate | O | O | ® | O Moderate
Fitzgerald 2001 All Cause Mortality e & o o o o o o High C|O|@e | @ Moderate
Any Clinically Important
Fitzgerald 2001 Bleeding e & o o o o o o High O|ocj|e | @ Moderate
Fitzgerald 2001 Any DVT e & & o O e O e High O|ocj|e | @ Moderate
Fitzgerald 2001 Distal DVT e & o & O o O e High c|O|@e | @ Moderate
Fitzgerald 2001 Fatal Bleeding e & o o o o o o High c|oc|e | @ Moderate
Fitzgerald 2001 Major Bleeding | & 6 06 06| 06 0 0 High Cj|Oo|@® | @ Moderate
Fitzgerald 2001 Minor Bleeding o & & o6 06| 06 o o High ocfoc|e | @ Moderate
Fitzgerald 2001 Proximal DVT ® & o & O o O e High O|O|@® | @ Moderate
Fitzgerald 2001 Symptomatic PE e & o o o o o o High C|oj|e | @ Moderate
Fitzgerald 2001 Thrombocytopenia e & o o o o o o High cj|Oo|e | @ Moderate
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Fordyce 1991 Wound Complications | & o6 06 06| 06 0 0 High ® OO | @ Moderate
Fordyce 1991 Wound Hematoma e & o o o o o o High ® O e e Moderate
Fordyce 1991 Wound Sepsis ® & o o o o o o High ® O e e Moderate
Fordyce 1992 Bleeding e OC/oc|e(o0o|0o 0|0 High ©C|]O|®]O Moderate

Serious Bleeding
Fordyce 1992 Complications e O 0 o 0 0|0 o0 High C|OC|® | O Moderate
Francis 1992 All Cause Mortality ® & O | o o o o o High cjoc|e | @ Moderate
Francis 1992 Bleeding e & O 6|66 0 0O High ocfoc|e | @ Moderate
Francis 1992 Bleeding Complications ® & O | e o o o o High cjocje | @ Moderate
Francis 1992 Distal DVT only ® & O | @& |  ® & O | ® poderate | ©| O | ® | O Moderate
Francis 1992 Proximal DVT ® & O |  ®& & & O | ® pjderate | © | O | ® | O Moderate
Francis 1992 Venographic DVT ® & O | ®®|®|®® | O|® \jogderate | ©| O | ® | O Moderate
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Francis 1996 Bleeding Complications @ & O | e e o o o High cjocje | e Moderate
Francis 1996 Distal DVT ® & O | & & & O @ poderate | © | O | ® | O Moderate
Francis 1996 Major Bleeding e & O 6|06 |06 0 0O High oc[foc|e | @ Moderate
Francis 1996 Minor Bleeding e & O | o o o o o High cjoc|e | @ Moderate
Francis 1996 Proximal DVT ® & O & & & O | ® pderate | © | O | ® | O Moderate
Francis 1996 Symptomatic PE e & O o o o o o High C|ocj|e | @ Moderate
Francis 1996 Venographic DVT ®| 0| OC|® |0 &  O|® \ogderate| ©|OC | ®]|O Moderate
Francis 1997 Bleeding Complications ®| 6| OC|® | O | ® | ®®(\ogderate| ©|OC|® | ® Moderate
Francis 1997 Distal DVT ® & O |  ® O | ® O | ® \Moderate | ©| O | ® | O Moderate
Francis 1997 Major Bleeding ® & O | e O | ® @ @ pogderate | © | O | ® | @ Moderate
Francis 1997 Operative-site Bleeding ® & O | ® O | ®® @ @ pogderate | © | O | ® | @ Moderate
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Other Bleeding
Francis 1997 complications ® & O | @& O |® @ @ pogderate | © | O | ® | @® Moderate
Francis 1997 Proximal DVT ® & O | & O | ® O | ® \oderate | ©| O | ® | O Moderate
Francis 1997 Symptomatic PE ® & O | ® O | ® ® @ \jgderate | © | O | ® | O Moderate
Francis 1997 Venographic DVT ®| 0| OC|®| O | ® O |®()Moderate| ©|OC| ® | O Moderate
Fuji 2008 Major Bleeding |6 O o o o6 o High cljCc|le | @ Moderate
Fuji 2008 Minor Bleeding ® & O | o o o o o High cjoc|e | @ Moderate
Fuji 2008 Symptomatic PE ® (& O | ®®|OC|® | ®  ® |\ogderate | O | O | ® | O Moderate
Fuji 2008 Venographic DVT ® (& O | ®®|O|® | O|® /| Moderate | O | O | ® | O Moderate
Fuji 2008b Any Bleeding e & O | e o o o o High cj|Oo|e | @ Moderate
Fuji 2008b Major Bleeding e &6 OC|06 06|06 06 0O High cj|Oo|@® | @ Moderate
Fuji 2008b Minor Bleeding |6 O o o 06 o High cCljCc|e | @ Moderate
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Fuji 2010 All Cause Mortality @ & O | e e o o o High cjocje | e Moderate
Fuji 2010 Any Bleeding ® & O | e o o o o High cjocje | @ Moderate
Fuji 2010 Asymptomatic DVT ® & O | ®®|O|®| O |® /| Moderate | © | O | ® | O Moderate

Bleeding leading to
Fuji 2010 reoperation e & O o o o o o High O|ocj|e | @ Moderate
Fuji 2010 Clinically relevantbleeding | ® | ® | O | ® | ® | ® | & | @ High c|ocj|e | @ Moderate
Fuji 2010 Fatal Bleeding e & O o o o o o High c|ocj|e | @ Moderate
Fuji 2010 Fatal PE ® & O | o o o o o High cjoc|e | @ Moderate
Fuji 2010 Major Bleeding e & O 6|66 0 0O High ocfoc|e | @ Moderate
Fuji 2010 Minor Bleeding ® & O | e o o o o High cjoc|e | @ Moderate
Fuji 2010 Proximal DVT ® & O | @ O |® O | ®  Moderate | © | O | ® | O Moderate
Fuji 2010 Symptomatic DVT e & O | e o o o o High cj|Oo|e | @ Moderate
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Fuji 2010 Symptomatic PE ® & O | e o o o o High cjoc|e | @ Moderate
Gelfer 2002 Adverse Events | & 6 06 06| 06 0 0O High |0 |®]O0 Moderate
Ginsberg 2009 All Cause Mortality e & o o6 O | o o o High ] O | ®| O Moderate
Ginsberg 2009 Any DVT ® & o o6 O |  ® O | @ poderate | © | O | ® | O Moderate
Clinically relevant nonmajor
Ginsberg 2009 bleeding e & o o o o o o High c|ocj|e | @ Moderate
Ginsberg 2009 Distal DVT ® & & & O @ O @ \oderate | © | O | ® | O Moderate
Ginsberg 2009 Fatal Bleeding ® & o o o o o o High cjocje | @ Moderate
Ginsberg 2009 Fatal PE ® & o o6 O | o o o High |0 | e |0 Moderate
Ginsberg 2009 Major Bleeding o o o o6 06| 06 o o High ocfoc|e | @ Moderate
Ginsberg 2009 Proximal DVT ® & o & O |  ® O | @ poderate | © | O | ® | O Moderate
Ginsberg 2009 Reoperation duetoBleeding | © | ® | ®© | 6 | & & | ©®  © High cj|Oo|e | @ Moderate
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Ginsberg 2009 Symptomatic DVT ® & o o6 O | o o o High |0 | @] 0O Moderate
Ginsberg 2009 Symptomatic PE e & o o6 O o o o High ©c|]O0| @O Moderate
Ginsberg 2009 Venographic DVT ® & & | & O|® | O|® | \oderate | O | O | ® | O Moderate

Haas 1990 Adverse Events ® (& O | e |OC|® | ®  ® \oderate | ® | O | O | O Moderate
Haas 1990 Gl Bleeding ® & O | ® O | ® ® @ )\jgderate | ® | O | O | O Moderate
Haas 1990 Wound Complications ® & O | ® O | ® ® @ \jgderate | ® | O | O | O Moderate
Hampson 1974 Bleeding e OC/oc|e|(@|@®@|O|® | \oderate | O| O |®]|O Moderate
Harris 1974 Bleeding Complications e O 0o 0|00 |0 High cljCc|e | @ Moderate
Harris 1977 Bleeding Complications e OCjoc|e o0 0|00 High O[O | ®]O Moderate
Major Bleeding
Harris 1977 Complication c|le e & o e High | O | @] O Moderate
Harris 1977 Wound Hematoma o c|le e & o e High | O |®]|O0 Moderate
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Harris 1982 Bleeding Complications ® & O | ®®|OC|® | ®  ® \ogderate | O | O | ® | O Moderate
Harris 1985 Bleeding Complications e/ OCjOC|je|e6 |06 |0 0O High O[O | ®]O Moderate
Major Bleeding
Harris 1985 Complication ® O/ O0C|®e e & o o High | O |®]O0 Moderate
Hull 1990 All Cause Mortality ® & O | O |® @ ® @ \jderate | © | O | O | @ Moderate
Hull 1990 Fatal PE ® & O | O @& | & ® | ® \lderate | © | O | O | @ Moderate
Hull 1990 Proximal DVT ® & O | O|® | ® O | ® Moderate | © | O | O | @ Moderate
Hull 1990 Symptomatic DVT ® & O | O|® | ® & @ poderate | © | ©O | O | @ Moderate
Hull 1990 Symptomatic PE ® & O | O|® | ® & @ pogderate | © | O | O | @ Moderate
Hull 1990 Venographic DVT ® (® O |OC|®|®| O |® | Moderate | © | O[O | ® Moderate
Hull 1993 All Cause Mortality e & O | e o o o o High cj|o|e | @ Moderate
Complicated wound
Hull 1993 hematoma ® & O o o o o o High c|Oo|@e | @ Moderate
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Hull 1993 Fatal Bleeding @ & O | e e o o o High cjocje | e Moderate
Hull 1993 Fatal PE ® & O o o o o o High c|O|@® | @ Moderate
Hull 1993 Major Bleeding e & O 6|06 |06 0 0O High oc[foc|e | @ Moderate
Hull 1993 Minor Bleeding e & O | o o o o o High cjoc|e | @ Moderate
Hull 1993 Proximal DVT ® & O | & & & O | ® \derate | © | O | ® | O Moderate
Hull 1993 Symptomatic PE |6 |  OC|06 o o 06 0 High ClOC|e | @ Moderate
Hull 1993 Thrombocytopenia e & O o o o o o High O|ocj|e | @ Moderate

Uncomplicated wound
Hull 1993 hematoma ® & O o o o o o High C|O|@e | @ Moderate
Hull 1993 Venographic DVT ® (& O | ®®|®®|®® | O|® | \oderate | ©O| O | ® | O Moderate
Hull 1993 Wound Hematoma e & O o o o o o High C|oj|e | @ Moderate
Hull 2000 All Cause Mortality e & O | e o o o o High cj|Oo|e | @ Moderate
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Hull 2000 Fatal PE ® & O o o o o o High C|O|@® | @ Moderate
Hull 2000 Major Bleeding e & O 6|06 |06 0 O High oc[foc|e | @ Moderate
Hull 2000 Minor Bleeding e & O | o o o o o High cjo|e | @ Moderate
Hull 2000 Proximal DVT ® & O | @ O |® O | ®  Moderate | © | O | ® | O Moderate
Hull 2000 Symptomatic DVT e & O | e o o o o High cj|o|e | @ Moderate
Hull 2000 Symptomatic PE e & O o o o o o High O|ocj|e | @ Moderate
Hull 2000 Thrombocytopenia e & O o o o o o High O|ocj|e | @ Moderate
Hull 2000 Trivial Bleeding e & O e o o o o High cj|o|e | @ Moderate
Hull 2000 Venographic DVT ® & O | ® O | ® O | ® | \oderate | © | O | ® | O Moderate
Wound Hematoma,

Hull 2000 complicated ® & O | o o o o o High cj]oc|e | @ Moderate
Wound Hematoma,

Hull 2000 uncomplicated ® & O o o o o o High c|Oo|@e | @ Moderate
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Hull 2000b All Cause Mortality @ & O | e e o o o High cjocje | e Moderate
Hull 2000b Fatal Bleeding ® & O | e o o o o High cjocje | @ Moderate
Hull 2000b Major Bleeding e & O 6|06 |06 0 0O High oc[foc|e | @ Moderate
Hull 2000b Minor Bleeding e & O | o o o o o High cjoc|e | @ Moderate
Hull 2000b Proximal DVT ® & O | & O | ® O | ® \Moderate | ©| O | ® | O Moderate
Hull 2000b Symptomatic DVT ® & O | ® O | ® ® @ )\jgderate | ©| O | ® | O Moderate
Hull 2000b Symptomatic PE ® & O | ® O | ® ® @ )\jgderate | ©| O | ® | O Moderate
Hull 2000b Thrombocytopenia e & O o o o o o High O|ocj|e | @ Moderate
Hull 2000b Trivial Bleeding ® & O o o o o o High c|O|@e | @ Moderate
Hull 2000b Venographic DVT ® & O | ®|O|®| O |®/|Moderate | © | O | ® | O Moderate
Wound Hematoma,
Hull 2000b complicated e & O | e o o o o High cj|Oo|e | @ Moderate

248




Table 53. Quality and Applicability of Treatment Studies for Prophylaxis

e: Domain free of flaws

x 3
2 g
> g o
o: Domain flaws present - = > 5 S
©: Moderate power T ] 5 o z I
g s £ 2 8 5
@ > = - 1) - L < [<5)
= 7 S & £ = c 2 8
5 < = O @ g § S T &8 o
o - o £ o £ S = 'S g é D
Q o S ho] S = %] 7] = - =
8 2 2 £ & ¢ 8 £ £ g E &
Study Outcome F & &6 @ 0 £ S E ouaity & £ § & Applicability
Wound Hematoma,
Hull 2000b uncomplicated ® & O | e o o o o High cjoc|e | @ Moderate
Hume 1973 Wound Hematoma ® & OO0 (O |® | ® | ®|\oderate | ©C| O | ® | @ Moderate
Kakkar 2008 All Cause Mortality e & o o o o o o High cj|o|e | @ Moderate
Clinically relevant nonmajor
Kakkar 2008 bleeding ® & o o o o o o High cjocje | @ Moderate
Kakkar 2008 Distal DVT ® & o & O | e O @ poderate | © | O | ® | O Moderate
Kakkar 2008 Fatal Bleeding e & o o o o o o High cjoc|e | @ Moderate
Kakkar 2008 Fatal PE ® & o o o o o o High | O |®|O Moderate
Kakkar 2008 Major Bleeding | 6| 6 06 o o 06 o High ClOc|e | @ Moderate
Kakkar 2008 Nonmajor Bleeding e & o o o o o o High cj|o|e | @ Moderate
Kakkar 2008 Proximal DVT ® & & & O | & O | ® pjderate | © | O | ® | O Moderate
Kakkar 2008 ReoperationduetoBleeding | © | ® | ®© | & | & & | ©® | © High c|Oo|@e | @ Moderate
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Kakkar 2008 Symptomatic PE e & o o6 o o o o High ©c|]O0| @O Moderate
Kakkar 2008 Venographic DVT ® (& & | & | O |® | O ® | \oderate | © | O | ® | O Moderate
Kakkar 2008 Wound Infection ® & o o o o o o High C|O|@e | @ Moderate

Kim 1998 Bleeding Complications e Ojlo|o|(e|e@|®| @ oderate ([ ®|O | O® | ® Moderate
Major Bleeding
Kim 1998 Complication e Olojo|e| @ @@ | @® | \oderate | ® | O | @ | ® Moderate
Kim 1998 Wound Hematoma e ©O/ojo|e | e @ @ \Voderate | ® | O | @ | @ Moderate
Lachiewicz 2004 All Cause Mortality ® & O | o o o o o High ® O | e O Moderate
Lachiewicz 2004 Complications e & O 6|66 0 0O High ® (O |® O Moderate
Lachiewicz 2004 Fatal Bleeding ® & O | e o o o o High ® O | e | O Moderate
Lachiewicz 2004 Symptomatic DVT e & O | e o o o o High ® O @ O Moderate
Lachiewicz 2004 Symptomatic PE e &6 OC|06 06|06 06 0O High ® |  O|®|O Moderate
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Lachiewicz 2004 Ultrasound DVT ® (& O | ®®|®®|®® | O|® | \oderate | ® | O | ® | O Moderate
Lassen 1991 All Cause Mortality ® & O | & & O @& ® \derate | © | O | ® | O Moderate
Lassen 1991 Bleeding Complications ® & O | e e | O |(®|® |\pderate | ©CO| O | O® | ® Moderate
Lassen 1991 Fatal PE ® & O | & & O @& ® \derate | © | O | ® | O Moderate
Lassen 1991 Injection-site Hematoma ® & O |  ®&® & O ® @ \jderate | © | O | ©® | @ Moderate
Lassen 1991 Symptomatic PE ® & O | ®&® & O ® @ \jderate | © | O | ® | O Moderate
Lassen 1991 Venographic DVT | 0| OC|® |0 OO |®(NModerate| ©|OC | ® | O Moderate
Lassen 1998 Major Bleeding |6 O o o o6 o High )]0 |]0O | @ Moderate
Lassen 1998 Minor Bleeding ® & O o o o o o High | O |0 | @ Moderate
Lassen 1998 Proximal DVT ® & O | @& O | ® @& ® pderate | ©| O | O | O Low
Lassen 1998 Venographic DVT ® & O |® O |® O | ® Moderate | ©| O| O] O Low
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Heparin-associated
Lassen 2000 Thrombocytopenia ® & O & & & O | ® \jderate | © | O | ® | @ Moderate
Lassen 2000 Unusual Wound Evolution | © (@ | O | @ | @ [ @ | O | ® | Moderate | © [ O | ® [ ® Moderate
Lassen 2000 Venographic DVT ®| e | OC|®| O | ® O |®/(pM\oderate| ©|OC| ® ]| O Moderate
Lassen 2002 All Cause Mortality ® & o o o o o o High c|O|@e | @ Moderate
Lassen 2002 Any DVT ® & & & O @ O @ \oderate | © | O | ® | O Moderate
Bleeding leading to
Lassen 2002 reoperation ® & o o o o o o High C|O | e | @ Moderate
Lassen 2002 Distal DVT only ® & & & O @ O @ \oderate | © | O | ® | O Moderate
Lassen 2002 Fatal Bleeding e & o o o o o o High cj|o|e | @ Moderate
Lassen 2002 Fatal PE e & o o o o o o High cj|Oo|e | @ Moderate
Lassen 2002 Major Bleeding ®| &6 6 06 06| 06 06 0O High cj|Oo|@® | @ Moderate
Lassen 2002 Minor Bleeding ® | & o 06 06 06 06 0O High Cj]Oo|@® | @ Moderate
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Lassen 2002 Other Bleeding e & o o o o o o High C|O|@e | @ Moderate
Lassen 2002 Postoperative Transfusions | ® | ® | ®© | & | & | & | ®  © High C|O|@® | @ Moderate
Lassen 2002 Proximal DVT ® & o o6 O | e O | @ poderate | © | O | ® | O Moderate
Lassen 2002 Symptomatic DVT ® & o o o o o o High C|O | e | @ Moderate
Lassen 2002 Symptomatic PE ® & o o o o o o High C|O | e | @ Moderate
Lassen 2007 All Bleeding e & O o o o o o High |0 e | @ Moderate
Lassen 2007 All Cause Mortality e & O e o o o o High cj|o|e | @ Moderate
Lassen 2007 Asymptomatic DVT ® & O | ® O | ® O | ® | \oderate | ©| O | ® | O Moderate
Bleeding with surgical
Lassen 2007 intervention ® ® High O ® Moderate
Lassen 2007 Fatal Bleeding ® & O o o o o o High O|O|@e | @ Moderate
Lassen 2007 Fatal PE ® ® Moderate O O Moderate
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Lassen 2007 Major Bleeding ® & O | o o o o o High C|O|@e | @ Moderate
Lassen 2007 Minor Bleeding ® & O | o o o o o High C|O|@® | @ Moderate
Potentially significant non-
Lassen 2007 overt bleeding e & O o o o o o High O|ocj|e | @ Moderate
Lassen 2007 Proximal DVT ® & O | & O | ® O | ® \oderate | ©| O | ® | O Moderate
Lassen 2007 Symptomatic DVT ® & O | ® O | ® ® @ )\jgderate | © | O | ® | O Moderate
Lassen 2007 Symptomatic PE ® & O | ® O @ ® @ \jgderate | © | O | ® | O Moderate
Lassen 2007 Venographic DVT ®| 6| OC|® | O | ® | O|®/(Noderate| ©|C | ® | O Moderate
Lassen 2007 Wound-related Infections | ® | ® | O | ® @& | &  © | @ High C|O|@e | @ Moderate
Lassen 2008 All Cause Mortality e & o o o o o o High OO |@e | @ Moderate
Lassen 2008 Any Bleeding ® & o o o o o o High O|O|@e | @ Moderate
Clinically relevant nonmajor
Lassen 2008 bleeding ® & o o o o o o High c|Oo|@e | @ Moderate
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Lassen 2008 Distal DVT ® & o o6 O | e O | @ poderate | © | O | ® | O Moderate
Lassen 2008 Fatal Bleeding e & o o o o o o High c|O|@® | @ Moderate
Lassen 2008 Major Bleeding | & 6 06 06| 0 0 0 High Cj|Oo|@® | @ Moderate
Lassen 2008 Nonmajor Bleeding ® & o o o o o o High C|O|@e | @ Moderate
Lassen 2008 Proximal DVT ® & & & O | & O | ® pderate | © | O | ® | O Moderate
Lassen 2008 ReoperationduetoBleeding | © | ® | ®© | & | &  ©&  © | © High O|ocj|e | @ Moderate
Lassen 2008 Symptomatic PE e & o o o o o o High C|ocj|e | @ Moderate
Lassen 2008 Venographic DVT ®| 0| 06| ® | O | ® O |®/()\ogderate| ©|OC| ®]|O Moderate
Lassen 2008 Wound Infection ® & o o o o o o High c|O|@e | @ Moderate
Lassen 2009 All Bleeding ® & o o o o o o High O|O|@e | @ Moderate
Lassen 2009 All Cause Mortality ® & o o O o o o High | O |®]|O Moderate
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Lassen 2009 All DVT ® & o o6 O | e O | @ poderate | © | O | ® | O Moderate
Clinically relevant nonmajor
Lassen 2009 bleeding e & o o o o o o High O|ocj|e | @ Moderate
Lassen 2009 Fatal Bleeding e & o o o o o o High O|ocj|e | @ Moderate
Lassen 2009 Fatal PE ® & o o O o o o High | O | @] O Moderate
Lassen 2009 Major Bleeding | 6| 6 06 o o 06 o High ClOc|e | @ Moderate
Lassen 2009 Minor Bleeding ® & o o o o o o High c|O|@e | @ Moderate
Lassen 2009 Proximal DVT ® & o o6 O | e O @ poderate | © | O | @ | O Moderate
Lassen 2009 Symptomatic DVT ® & o o O o o o High | O |®]|O Moderate
Lassen 2009 Symptomatic PE ® & o o O o o o High | O |®|O Moderate
Lassen 2009 Thrombocytopenia ® & o o o o o o High O|O|@e | @ Moderate
Lassen 2010 All Bleeding ® & o o o o o o High | O |0 | @ Moderate
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Lassen 2010 All Cause Mortality e & o o o o o o High | O |0 | @ Moderate
Lassen 2010 All DVT ® & & o O | e O | @ poderate | © | © | O | O Low
Clinically relevant nonmajor
Lassen 2010 bleeding e & o o o o o o High | OO | @ Moderate
Lassen 2010 Fatal PE e & o o o o o o High c|]O0|OC | @ Moderate
Lassen 2010 Major Bleeding | 6| 6 06 o o 06 o High ©C]l]O0 |0 | @ Moderate
Lassen 2010 Minor Bleeding ® & o o o o o o High | O |0 | @ Moderate
Lassen 2010 Proximal DVT ® & o & O | e O @ poderate | © | © | O | O Low
Lassen 2010 Symptomatic DVT e & o o o o o o High |0 |0 | @ Moderate
Lassen 2010 Symptomatic PE e & o o o o o o High | O |0 | @ Moderate
Lassen 2010 Thrombocytopenia e & o o o o o o High |0 |0 | @ Moderate
Lassen 2010 Venographic DVT ® & & | & O |® O | ® |\oderate| ©|O| O] O Low
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Lassen 2010b All Bleeding e & o o o o o o High | O |0 | @ Moderate
Lassen 2010b All Cause Mortality e & o o o o o o High | O |0 | @ Moderate

Clinically relevant nonmajor

Lassen 2010b bleeding e & o o o o o o High | OO | @ Moderate
Lassen 2010b Fatal Bleeding e & o o o o o o High c|]O0|OC | @ Moderate
Lassen 2010b Fatal PE ® & o o o o o o High c|]O0|OC | @ Moderate
Lassen 2010b Major Bleeding |6 06 06 o o o6 o High ©]l]0 |0 | @ Moderate
Lassen 2010b Minor Bleeding e & o o o o o o High |0 |0 | @ Moderate
Lassen 2010b Proximal DVT ® ®& & & O | & O | ® ppopderate | ©| O | O] O Low

Lassen 2010b ReoperationduetoBleeding | © | ® | ®© | & | & & | ©® | © High | O |0 | @ Moderate
Lassen 2010b Symptomatic DVT ® & o o o o o o High | O |0 | @ Moderate
Lassen 2010b Symptomatic PE ® & o o o o o o High | O |0 | @ Moderate
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Lassen 2010b Thrombocytopenia e & o o o o o o High | O |0 | @ Moderate
Lassen 2010b Venographic DVT ® & & | e O |®® O | ® |\oderate | ©|O| OO Low
Leclerc 1996 All Cause Mortality e & o o o o o o High cjoc|e | @ Moderate
Leclerc 1996 DVT ® (& & | & | O|® | O|® | oderate | O | O | ® | O Moderate
Leclerc 1996 Fatal Bleeding e & o o o o o o High cj|o|e | @ Moderate
Leclerc 1996 Fatal PE e & o o o o o o High cj|o|e | @ Moderate
Leclerc 1996 Major Bleeding e & o o o o o o High O|ocj|e | @ Moderate
Leclerc 1996 Minor Bleeding e & o o o o o o High c|O|@e | @ Moderate
Leclerc 1996 Proximal DVT ® & & & O | & O | ® pderate | © | O | ® | O Moderate
Leclerc 1996 Symptomatic PE ® & o6 06 06| 06 0 0O High Cj|Oo|@® | @ Moderate
Transfusions after recovery
Leclerc 1996 room e & o o o o o o High cj|Oo|e | @ Moderate
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Transfusions during surgery
Leclerc 1996 or in recovery room e & o o o o o o High cjoc|e | @ Moderate
Leclerc 1996 Venographic DVT ® & & & O @ O @ \oderate | © | O | ® | O Moderate
Levine 1991 All Cause Mortality e & O o o o o o High O|ocj|e | @ Moderate
Levine 1991 Fatal Bleeding e & O e o o o o High cj|o|e | @ Moderate
Levine 1991 Fatal PE ® & O o o o o o High cj|Oo|e | @ Moderate
Levine 1991 Major Bleeding |6 O o o o6 o High cl]Cc|e | @ Moderate
Levine 1991 Minor Bleeding ® & O | e o6 o o o High cjocje | @ Moderate
Levine 1991 Symptomatic PE ® & O | e e o o o High cjocje | @ Moderate
Levine 1991 Thrombocytopenia ® & O | e o o o o High cjoc|e | @ Moderate
Leyvraz 1983 Wound Hematoma o O o|0o /0 0|00 High O[O | ®]O Moderate
Lieberman 1994 All Cause Mortality e & O o o o o o High | O] ®|O Moderate
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Lieberman 1994 Any DVT ® & O | & & & O | ® ppderate | ©| O | ® | O Moderate
Lieberman 1994 Complications e & OC|0 0|06 06 0 High |0 |®]O0 Moderate
Lieberman 1994 Distal DVT ® & O | @& |  ® & O | ® poderate | © | O | ® | O Moderate
Lieberman 1994 Fatal Bleeding ® & O o o o o o High | O |®|O Moderate
Lieberman 1994 Fatal PE e & O o o o o o High | O] ®|O Moderate
Lieberman 1994 Gl Bleeding e & O | e o o o o High | O |®]| O Moderate
Lieberman 1994 Major Complications e & O o o o o o High | O] ®|O Moderate
Lieberman 1994 PE ® &6 OC|je 06|06 06 0O High C|]O0|®]O0 Moderate
Lieberman 1994 Proximal DVT ® & O | & & & O | ® pderate | © | O | ® | O Moderate
Lieberman 1994 Symptomatic PE ® & O o o o o o High | O |®|O0 Moderate
Lieberman 1994 Venographic DVT ® (& O | ®|®®|®® | O|® | \oderate | ©O| O | ® | O Moderate
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Lotke 1996 Asymptomatic PE ® (& O | ®®|O|®| O |® | Moderate | ® | O | ® | O Moderate
Lotke 1996 Bleeding Complications ® & O | ®®|O|® | ®  ® |\oderatec | ® | O | ® | O Moderate
Lotke 1996 Distal DVT ® & O | @& O | ® O | ®  Moderate | ® | O | ® | O Moderate
Lotke 1996 Proximal DVT ® & O | & O | ® O | ® \Moderate | ® | O | ® | O Moderate
Lotke 1996 Transfusion after 48h ® & O | & O | ® @& ® |lderate | ® | O | ® | O Moderate
Lotke 1996 Venographic DVT ®| 0| OC|®| O | ®|O|®(\oderate | ®|OC | ® | O Moderate
Manganelli 1998 Bleeding Complications e | O/ofofOo|@®@|®| ® | Moderate | O | O | ® | O Moderate
Manganelli 1998 Major Bleeding e Olojo|o|e@|@® | ® | \oderate | O| O | ® | O Moderate
Mannucci 1976 Bleeding Complications ® (® O |OC|®|® | ®  ®|\oderate | ® | O | ® | ® Moderate
Mannucci 1976 Excessive operative bleeding | ® | € | O | O | @ | @ | ® | ® | \Moderate | ® | O | ® | @ Moderate
Severe Postoperative
Mannucci 1976 Bleeding ® & O | O e | ® @& | ® |lgderate | ® | O | ® | ©® Moderate
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Mannucci 1976 Wound Hematoma ® & O | O|® | ® & @ \oderate | ® | O | ® | O Moderate
McKenna 1980 Active Bleeding ® & O | & & & & O | Moderate | © | O | ® | O Moderate
McKenna 1980 Bleeding ® (& O | ®|®®|®® | ® O Moderate | © | O | ® | O Moderate
Moskovitz 1978 Bleeding Complications e e O | 6|06 |06 0 0O High ocfoc|e | @ Moderate
Moskovitz 1978 Wound Infection ® & O o o o o o High cj|Oo|e | @ Moderate
Paiement 1987 Bleeding ®| 6| OC|®| O | ® ®® )\ogderate| ©|OC| ® ]| O Moderate
Paiement 1987 Major bleeding ® & O | ® O @ ® @ \jgderate | © | O | ® | O Moderate
Paiement 1987 Minor Bleeding ® & O | ® O @ ® @ \jgderate | © | O | ® | O Moderate
PEP 2000 All Cause Mortality ® & o o o o o o High C|O|@® | @ Moderate
Bleed requiring transfusion:
PEP 2000 hematemesis or melena e & o o o o o o High C|oj|e | @ Moderate
Bleed requiring transfusion:
PEP 2000 other bleed e & o o o o o o High c|Oo|@e | @ Moderate
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Bleed requiring transfusion:
PEP 2000 wound bleed >=4 days e & o o o o o o High cjoc|e | @ Moderate
PEP 2000 Evacuation of hematoma e & o o o o o o High O|ocj|e | @ Moderate
PEP 2000 Fatal PE e & o o o o o o High O|ocj|e | @ Moderate
PEP 2000 Symptomatic DVT e & o o o o o o High |0 e | @ Moderate
PEP 2000 Symptomatic PE e & o o o o o o High |0 e | @ Moderate
Wound Infection with frank
PEP 2000 pus ® & o o o o o o High cjocje | @ Moderate
Planes 1988 All Cause Mortality e & O | o o o o o High cjoc|e | @ Moderate
Planes 1988 Distal DVT ® & O | @& | ® & O | ® poderate | © | O | ® | O Moderate
Planes 1988 Fatal Bleeding e & O | e o o o o High cj|o|e | @ Moderate
Planes 1988 Fatal PE e & O | e o o o o High cj|o|e | @ Moderate
Planes 1988 Major Bleeding e & O o o o o o High C|oje | @ Moderate
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Planes 1988 Minor Bleeding @ & O | e e o o o High cjocje | e Moderate
Planes 1988 Proximal DVT ® & O | & & & O @ poderate | © | O | ® | O Moderate
Planes 1988 Symptomatic PE ® & O | o e o o o High cjocje | e Moderate
Planes 1988 Venographic DVT ® & O | & |  ® & O | ® poderate | © | O | ® | O Moderate
Planes 1991 Bleeding Complications e Ojoc|e 0o 0|00 High O[O | ®]O Moderate
Planes 1991 Major bleeding e O /0| o 0|0 0 o0 High | O] ®|O Moderate
Planes 1991 Minor Bleeding o O 0 0o 0| 0|0 0 High | O |®]| O Moderate
Planes 1991 Thrombocytopenia e O /0| o 0|0 0 o0 High | O] ®|O Moderate
Planes 1991 Wound Hematoma o O /0| o/ 0|0 0 o0 High | O |® |0 Moderate
Wound Hematoma requiring
Planes 1991 reoperation o cle e & o o High ©c|]O0| @] O Moderate
Planes 1991 Wound Infection o c|le e o o o High | O |®|O Moderate
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Planes 1996 Hematemesis ® & O o o o o o High | O |0 | @ Moderate
Planes 1996 Major Bleeding e & O 6|06 |06 0 O High oCO[Oo|OC | @ Moderate
Planes 1996 Wound Hematoma ® & O o o o o o High | O |0 | @ Moderate
Planes 1999 All Cause Mortality o (o o o6 06| 06 0 O High ocfoc|e | @ Moderate
Heparin-induced
Planes 1999 Thrombocytopenia e & o o o o o o High c|oc|e | @ Moderate
Planes 1999 Major Bleeding o & & o6 06| 06 o o High ocfoc|e | @ Moderate
Planes 1999 Minor Bleeding ® & o o o o o o High cjocje | @ Moderate
Planes 1999 Proximal DVT e & o o o o O o High C|O|@e | @ Moderate
Planes 1999 Symptomatic DVT o o & o6 06| 06 0 0O High ocfoc|e | @ Moderate
Planes 1999 Symptomatic PE e & o o o o o o High cj|Oo|e | @ Moderate
Planes 1999 Venographic DVT ® & o6 06 06| 06 O |0 High cj|Oo|@® | @ Moderate
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Poller 1995 Bleeding Complications o Olo e o 0 0 e High oc[foc|e | @ Moderate
Poller 1995 Other MajorBleeding | ® |© | O | @ @ @ | ® ®| High (O | O | ® | @ | Moderate

Patients requiring at least 3

units of red cells during
Poller 1995 surgery e O 0 o 0| 0|0 0 High cjoc|e | @ Moderate
Prandoni 2002 All Cause Mortality ® & O | O @& |  ® @& | ® \lderate | © | O | O | @ Moderate
Prandoni 2002 Fatal Bleeding ® & O | O | ® @ ® @ \jderate | ©| O | O | @ Moderate
Prandoni 2002 Major Bleeding ®| 6| OC|OC|® | @& ®®()\gderate| ©|OC| O | ® Moderate
Prandoni 2002 Symptomatic PE ® & O | O | ® @ ® @ \jderate | © | O | O | @ Moderate
Prandoni 2002 Ultrasound DVT ® & O |0 |(®|® O | ®(|Moderate | ©| O | O | @® Moderate

DVT (ultrasound with
Rader 1998 venography confirmation) ® O Moderate O ® Moderate
Rader 1998 Fatal PE ® & O |  ®& & & O | ® \jderate | ©| O | ©® | @ Moderate
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e: Domain free of flaws

x 3
2 g
. 5 5
o: Domain flaws present - = > X 5
©: Moderate power S 2 5 o - _i
g s £ 2 8 5
o 2 cE = ) = é S
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o - o £ o £ S = 'S g é D
2 o S5 T o B 9 17 =2 C >
8 2 2 £ & ¢ 8 £ £ g E &
Study Outcome g & O m O £ S E Quaity £§ £ GO < Applicability
Rader 1998 Reoperation forhematoma | ® (@ | O (| ® | ® | @ | ® | @ High Cj|Oo|@® | @ Moderate
Surgical intervention due to
Rader 1998 hematoma or infection e & O o o o o o High O|ocj|e | @ Moderate
Rader 1998 Symptomatic PE L C|l® | ® | ® | O | ® | Moderate | © | O | ® | ® Moderate
Salzman 1971 Bleeding Complications e O oo 0|00 |0 High ClCc|e | @ Moderate
Samama 1997 Major Bleeding |6 06 06 o o 06 o High clCc|e | @ Moderate
Samama 1997 Minor Bleeding o e & o o o o High C|O|@e | @ Moderate
Santori 1994 Bleeding Problems ® ®& & & o & O | O | Moderate | © | O | O | @ Moderate
Heparin-induced
Senaran 2006 Thrombocytopenia e & O o o o o o High e OC|e o Moderate
Senaran 2006 Major Bleeding e &6 OC|06 06|06 06 0O High e  O|0 | @ Moderate
Minor Bleeding
Senaran 2006 Complications ® & O o o o o o High ® O e e Moderate
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2 g
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= 7 S T E = S 5 c
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Study Outcome g & O m O E S E oQuaity § £ G < Applicability
Sharrock 1990 Bleeding Complications o Olo e o 0 0 e High ® (O |® O Moderate
Sharrock 1990 Deep Hematoma e ©O/o0 e 0 0 0 o0 High ® O | e O Moderate

Superficial wound
Sharrock 1990 hematoma o O/ 0 e 0| 0|0 0 High ® O @& | O Moderate
Sharrock 1990 Thrombocytopenia e O 0 o 0 0 0 o0 High ® O | @ | O Moderate
Spiro 1994 All Cause Mortality e & O o o o o o High c|ocj|e | @ Moderate
Spiro 1994 Any DVT ® & O | ® & & O @ \jderate | © | OC | ©® | ©® Moderate
Spiro 1994 Distal DVT ® & O | & & & O | ® \jderate | © | O | ©® | @ Moderate
Spiro 1994 DVT ® & O |® e | e O |® |\pderate | ©C| O | O® | @® Moderate
Spiro 1994 Major Bleeding ® & OC|0 0|06 06 0O High Cj|Oo|@® | @ Moderate
Spiro 1994 Minor Bleeding e & O o o o o o High C|Oo|e | @ Moderate
Spiro 1994 PE e &6 OC|06 06|06 06 0O High cj|Oo|@® | @ Moderate
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g 8
Fad @
. 5 5
o: Domain flaws present - = > X 5
©: Moderate power é -c‘é qg; o T _i
= S £ g O S 3
) = E - o 5 L2 5 g
= 3 s B & £ c 2 g
5% < = O g > o $ & 2
8 5§ § 5 S £ 3 % 3 2 3 2
7} 553 ] = =
8 = 2 £ © 8 g ¢ _ t 8 § ¢© .
Study Outcome g & O m O £ S E oQuaity § £ G < Applicability
Spiro 1994 Proximal DVT ® & O | & & & O | ® pjderate | © | O | ® | @ Moderate
Transfusion of at least 2
Stone 1996 units ® & O | & O | ® @& ® \lderate | © | O | ® | @ Moderate
Stone 1996 Wound Complications ®| ®|OC|®| O | ® | ®®()\ogderate| ©|OC|® | ® Moderate
Stone 1996 Wound Problems ® & O | & O | ® @& ® |lderate | © | O | ® | @ Moderate
Torholm 1991 Bleeding Complications e O 0o 0|00 |0 High |10 |®]|O Moderate
Torholm 1991 Injection-site Hematoma e O/ o0 e 0| 0 0 o0 High |0 | e |0 Moderate
Torholm 1991 Severe wound hematoma | ® [ @O | @ | @ @ @ | ® High | O |®]|O Moderate
Torholm 1991 Wound Infection e © /0| o 0|0 0 o0 High | O |®]|O Moderate
Torholm 1991 Wound Rupture e O o0 e 0 0|0 0 High |0 | @] O Moderate
Turpie 1986 Major Bleeding e e O e |06 |06 0 0O High ocfoc|e | @ Moderate
Turpie 1986 Minor Bleeding e & O | e o o o o High cj|Oo|e | @ Moderate

270




Table 53. Quality and Applicability of Treatment Studies for Prophylaxis
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a2 8
2 g
> g_ o
- Z 2 53
©: Moderate power é 'c-é qg), F T _i
c 8 £ = o S T
= 7 S & £ = c 2 8
i3] < =2 O ¢ g § S E & o
@ . o £ o E 5 5 s £ B 2
Q o S T S B D 17} 2 c QL X
S 2 &8 £ 2 ¢ 8 =& £ g E €
Study Outcome F & 0 @m 0 £ S E oQuaity § £ § < Applicability
Turpie 2001 All Cause Mortality @ & O | e e o o o High cjocje | e Moderate
Turpie 2001 Distal DVT ® & O | e O |® O | ®  Moderate | © | O | ® | O Moderate
Turpie 2001 Fatal PE ® & O | e o o o o High cjoc|e | @ Moderate
Turpie 2001 Major Bleeding e (e O 6|06 |06 0 0O High ocfoc|e | @ Moderate
Turpie 2001 Minor Bleeding e & O | e o o o o High cj|o|e | @ Moderate
Turpie 2001 Proximal DVT ® & O | ® O | ® O | ® | \oderate | ©| O | ® | O Moderate
Turpie 2001 Symptomatic PE ® & O | ® O | ® ® @ \jderate | © | O | ©® | ©® Moderate
Turpie 2001 Thrombocytopenia e & O o o o o o High C|ocj|e | @ Moderate
Turpie 2001 Venographic DVT ®| 6| OC|® | O | ® | O|®/(NModerate| ©|OC | ® | O Moderate
Turpie 2002 All Cause Mortality ® & o o o o o o High O|O|@e | @ Moderate
Turpie 2002 Any DVT ® & o & O & O | @ poderate | © | O | ® | O Moderate
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Bleeding leading to
Turpie 2002 reoperation e & o o o o o o High cjoc|e | @ Moderate
Turpie 2002 Distal DVT only ® & & & O @ O @ \oderate | © | O | ® | O Moderate
Turpie 2002 Fatal Bleeding e & o o o o o o High O|ocj|e | @ Moderate
Turpie 2002 Fatal PE e & o o o o o o High cj|Oo|e | @ Moderate
Turpie 2002 Major Bleeding | 6| 6 06 o o 06 o High ClOc|e | @ Moderate
Turpie 2002 Other Bleeding e & o o o o o o High c|ocj|e | @ Moderate
Turpie 2002 Postoperative Transfusions | ® | ®© | ®© | &  ©&  ©  © @ High cjocje | @ Moderate
Turpie 2002 Proximal DVT ® & o o6 O | e O @ poderate | © | O | ® | O Moderate
Turpie 2002 Symptomatic DVT e & o o6 o o o o High cjoc|e | @ Moderate
Turpie 2002 Symptomatic PE e & o o o o o o High cj]oc|e | @ Moderate
Turpie 2005 All Cause Mortality e & o e O | o o o High cj]oc|e | @ Moderate
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2 g
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Clinically relevant nonmajor
Turpie 2005 bleeding e & o o o o o o High cjoc|e | @ Moderate
Clinically relevant
Turpie 2005 thrombocytopenia e & o o o o o o High C|ocj|e | @ Moderate
Turpie 2005 Distal DVT ® & o & O | e O @ poderate | © | O | ® | O Moderate
Turpie 2005 Fatal Bleeding ® & o o o o o o High cjocje | @ Moderate
Turpie 2005 Fatal PE ® & o o6 O | o o o High cjoc|e | @ Moderate
Turpie 2005 Major Bleeding o & o6 o6 06| 06 o o High ocfoc|e | @ Moderate
Turpie 2005 Minor Bleeding e & o o o o o o High cjoc|e | @ Moderate
Turpie 2005 Proximal DVT ® & & & O @ O @ \oderate | © | O | ® | O Moderate
Turpie 2005 ReoperationduetoBleeding | © | ® | ®© | ®© | & & | ©®  © High cj|o|e | @ Moderate
Turpie 2005 Symptomatic DVT e & o o O o o o High cj|o|e | @ Moderate
Turpie 2005 Symptomatic PE ® & o o o o o o High c|Oo|@e | @ Moderate
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Turpie 2005 Venographic DVT ® (& & | & | O|® | O ® | \oderate | © | O | ® | O Moderate
Turpie 2009 All Cause Mortality ® & o o6 O | e o o High |0 | @] O Moderate
Turpie 2009 Any Bleeding e & o o o o o o High cjo|e | @ Moderate
Turpie 2009 Asymptomatic DVT ® & o o6 O |  ® O | @ poderate | © | O | ® | O Moderate

Clinically relevant nonmajor
Turpie 2009 bleeding e & o o o o o o High c|ocj|e | @ Moderate
Turpie 2009 Distal DVT ® & & & O @ O @ \oderate | © | O | ® | O Moderate
Turpie 2009 Fatal Bleeding ® & o o o o o o High cjocje | @ Moderate
Turpie 2009 Fatal PE ® & o o6 O | o o o High |0 | e |0 Moderate
Turpie 2009 Major Bleeding o o o o6 06| 06 o o High ocfoc|e | @ Moderate
Turpie 2009 Nonmajor Bleeding e & o o o o o o High cjoc|e | @ Moderate
Turpie 2009 Proximal DVT ® & & & O | & O | ® \pderate | © | O | ® | O Moderate
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o: Domain flaws present

a2 8
2 g
> g_ o
- Z 2 53
©: Moderate power é 'c-é qg), F T _i
c S g€ g O S
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@ . o £ o E 5 5 s £ B 2
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Study Outcome F & 0 @m 0 £ S E oQuaity § £ § < Applicability
Turpie 2009 ReoperationduetoBleeding | ® | ® | ® | ® | & | ©&  ©®  © High cjocje | e Moderate
Turpie 2009 Symptomatic DVT ® & o o6 O | o o o High |0 | @] O Moderate
Turpie 2009 Symptomatic PE e & o o6 O | o o o High ©c|]O0| @O Moderate
Turpie 2009 Venographic DVT ® (& & | 6| O|® | O|® | oderate | O | O | ® | O Moderate
Turpie 2009 Wound Infection e & o o o o o o High cj|o|e | @ Moderate
Vives 2001 All Cause Mortality e & O o o o o o High | O0]O0]|O Low
Vives 2001 Fatal Bleeding e & O o o o o o High | O0]O0]|O Low
Vives 2001 Hematoma e & O o o o o o High | O0]O0]|O0 Low
Vives 2001 Major Bleeding |6 O o o o6 o High 0101010 Low
Vives 2001 Symptomatic DVT e & O | o o o o o High 0| O0]O0|O Low
Vives 2001 Symptomatic PE e & O | e o o o o High ] O0]0O0]|O0 Low
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VTCSG 1975 Wound Hematoma e Olo|loflo|e|e® | ®| \voderate [ ® [ O | ® | O Moderate
Discharge from drain sites
which persisted beyond the
Warwick 1995 6th postop day ® & O | e o o o o High ] O | @] O Moderate
Warwick 1995 Wound Hematoma ® & O o o o o o High | O |®|O Moderate
Warwick 1998 All Cause Mortality e & o o o o o o High c|]O0|OC | @ Moderate
Warwick 1998 Bleeding ® &6 o 06 06| 06 06 0O High C|]O0 |0 | @ Moderate
Warwick 1998 Distal DVT e & o o o o O o High ] O0|0O0]O Low
Warwick 1998 Fatal Bleeding ® & o o o o o o High | O |0 | @ Moderate
Warwick 1998 Fatal PE ® & o o o o o o High | O |0 | @ Moderate
Hematoma necessitating
Warwick 1998 treatment ® & o o o o o o High | O |0 | @ Moderate
Warwick 1998 Proximal DVT e & o o o o O o High O] O0|0O0]O0O Low
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Warwick 1998 Symptomatic DVT e & o o6 o o o o High cj]oj]0O0 | e Moderate
Warwick 1998 Symptomatic PE o & & o6 06| 06 o o High O[O0 |OC | @ Moderate
Warwick 1998 Venographic DVT e o o o6 06| 06 O 0 High O[O ]O]O Low
Warwick 2002 Bleeding ® | &6 o 06 06| 06 06 0O High C|]O0|0O | @ Moderate
Warwick 2002 Bleeding Complications e & o o o o o o High | OO | @ Moderate
Warwick 2002 Distal DVT ® & & & O | & O | ® ppderate | ©| O | O] O Low
Warwick 2002 Fatal PE ® & o o o o o o High | O |0 | @ Moderate
Warwick 2002 Proximal DVT ® & & & O | & O | ® pjderate | © | O | O | O Low
Warwick 2002 Symptomatic PE |6 06 06 o o 0 0o High ©C|l]0 |0 | @ Moderate
Warwick 2002 Venographic DVT ® | & & | e O |® O |® |\oderate | ©|O| OO Low
Westrich 2005 Bleeding Complications ® & O|OC(®|® ® | ®|\pderate | ©| O | ® | O Moderate
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g £ 3 2 3 8§ § ¢ £ § E B
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Westrich 2006 Bleeding Complications ® & O |® O |® ® | ® |\derate | ©| O | ®| O Moderate
Westrich 2006 Distal DVT ® & O | e O |® O | ®  Moderate | © | O | ® | O Moderate
Internal Bleeding
Westrich 2006 Complication ® & O | ® O | ® ® @ )\jgderate | © | O | ® | O Moderate
Westrich 2006 Proximal DVT ® & O | & O | ® O | ® \oderate | ©| O | ® | O Moderate
Westrich 2006 Symptomatic PE ® & O | ® O @ ® @ \jgderate | © | O | ® | O Moderate
Westrich 2006 Ultrasound DVT ® & O | e O |® O | ® |Moderate | ©| O | ®| O Moderate
Wilson 1994 Bleeding Complications e OCjoc|e e 0|00 High O[O | ®]O Moderate
Wilson 1994 Major Bleeding e O 0 0o 0 0|0 0 High |0 | e |0 Moderate
Wilson 1994 Minor Bleeding e O 0 e/ 0 0 0 0 High | O | ®|O Moderate
Windisch 2010 Reoperation due to Bleeding | ® | © | O [ @ | O | ® | ® | ® | Moderate | O | O [ O | ® Moderate
Woolson 1991 Wound Hematoma ® & O | e O |® ®| O ||Moderate | ©C| O | ® | @ Moderate
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Yokote 2011 Major Bleeding e & OC|0 0|06 0 0O High Cj|Oo|@® | @ Moderate
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EARLY MOBILIZATION
Table 54. Quality and Applicability of Treatment Studies for Early Mobilization
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8 2
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g 2 2 £ 2 8 8 ¢ £ & E G
ey c c
Study Outcome a a O m 0O F 2 = Quality a = O < apjlicability
Husted 2010 | All-Cause Mortality | ® | @ | O | O | O | ®@ | @ | ® | Moderate | ® | O | ® | @ Moderate
Kelsey 1976 DVT c|le 00 |0 @ O | @ Low e & o O Moderate
Husted 2010 DVT Re-admission ® ® O O|O | ® ® | ®  \oderate (® | O | ®@ | @ Moderate
Johnson 1977 Fatal PE c|/e 0000 |e @ Low e & o O Moderate
Pearse 2007 | Minor wound problems | ® | ® | O | O | O | ®@ | @ | ® | Moderate | ® | O | @ | ® Moderate
Kelsey 1976 PE c| @€ o0 /00| @O0 e Low e & o O Moderate
Johnson 1977 PE Cc| @€/ o0l 00 |0 |0 @ Low e & o O Moderate
Husted 2010 PE Re-admission ® & O O | O | ® ® ® | \poderate (® | O | ® | @ Moderate
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Study Outcome a a O m 0O F 2 = Quality a = O < apjlicability
Samama
2007 Symptomatic VTE e ® O O |0 0 0 | @ Low e & o O Moderate
Kelsey 1976 VTE c|le 00 |0 @ O | @ Low e & o O Moderate
Leizorovicz
2007 VTE ® & O O 0|00 e Low c| @ @& O Moderate
White 2000 VTE Re-admission c| @€ o0 /00| @ e e Low C| e @& O Moderate
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ANESTHESIA

Table 55. Quality and Applicability of Treatment Studies for Anesthesia
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Study Outcome aoa O @ O F 2 = qguity & = © < applicability
Maurer 2007 Symptomatic VTE ® & O & | O | ® ® | ®  \|jgderate @® | O | ® | O Moderate
Warwick
2007 Symptomatic VTE ® & O @& | O | O |® | ®  \Moderate (® | ® | ® | O Moderate
Williams-
Russo 1996 Venographic DVT ® & O & | O | ® O | ® | \Moderate | ® | O | ® | O Moderate
Williams-
Russo 1996 | Lung Perfusion Defects | ® | @ | O | @ | O | @ | O | ® | Moderate | ® | O | ® | O Moderate
Williams-
Russo 1996 All-Cause Mortality | ® | @ | O | ® ' & | & | @& @ High ® O | e O Moderate
Eroglu 2005 Blood Loss e & O o o o o o High cjoc|e | @ Moderate
Hole 1980 Blood Loss e & O o o o o o High C|O0| e @ Moderate
Modig 1986 Blood Loss e & O o o o o o High c|jo| e ]| O Moderate
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Modig 1987 Blood Loss e & O o o o o o High cjoc|e @ Moderate
Modig 1983 Blood Loss e & O o o o o o High cjoc|e @ Moderate
Borghi 2005 Blood Loss e & O o o o o o High ocjoc|e @ Moderate
Jorgensen
1991 Blood Loss e & O o o o o o High ©Cj]OC|® | O Moderate
Dauphin
1997 Blood Loss e & O o o o o o High ©Cj]OC|® | O Moderate
D'Ambrosio
1999 Blood Loss e & O o o o o o High cjoc|e | @ Moderate
Borghi 2002 Blood Loss ® & O o o o o o High cjoje | e Moderate
Stevens 2000 Blood loss ® & O o o o o o High ©C|O | @O Moderate
Chu 2006 Blood loss e O/0 e 0|0 0 0 High C|O0 | @ | @ Moderate
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Niemi 2000 Blood loss e & O o o o o o High e O o o Moderate
Twyman
1990 Blood loss e & O o o o o o High e O o o Moderate
Juelsgaard
2001 Blood Loss e & O o o o o o High cjoc|e @ Moderate
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IVC FILTERS
Table 56. Quality and Applicability of Treatment Studies for IVVC Filters
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Khansarinia
1995 PE ® & O 0| 0|0 |06 e Low cjoj|e | e Moderate
Obeid 2007 PE ©C|  ® 0|0 0|0 |0 e Low |0 | @ | @ Moderate
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APPENDIX X1V
EXCLUDED STUDIES

ROUTINE SCREENING
Table 57. Excluded Studies Considered for Routine Screening

Reason for
Author Title Exclusion
Uehara et al. Comparl_son of three technl_ques for eva_luatlon o_f de novo _ Fewer than 100
asymptomatic pulmonary arterial thrombosis following deep vein .
2009 2 patients
thrombosis in total knee arthroplasty
Yoo et al. Deep vein thrombosis after total hip arthroplasty in Korean Not best available
2009 patients and D-dimer as a screening tool evidence
Borris et al. Prothrombin fragment 1+2 in urine as an indicator of sustained 3?:%22;?22:'2:
2007 coagulation activation after total hip arthroplasty g interest
Schellong et Ultrasound screening for asymptomatic deep vein thrombosis Not best available
al. 2007 after major orthopaedic surgery: the VENUS study evidence
Dhupar et al. A comparison of discharge and two-week duple_x ultrasc_)und Not best available
screening protocols for deep venous thrombosis detection X
2006 . . . evidence
following primary total joint arthroplasty
lorio et al. Routine duplex ultrasound screening after TKA is not necessary Not begt b
2006 evidence
Kluge et al. Experience in 207 combined MRI examinations for acute N:riﬁfgc;;;i to
2006 pulmonary embolism and deep vein thrombosis Plasty
patients
Schwarcy et Surveillance venous dupl_ex is not clinically useful gfter total jOl_nt Not best available
arthroplasty when effective deep venous thrombosis prophylaxis X
al. 2004 . evidence
is used
Arnesenetal.  Sustained prothrombotic profile after hip replacement surgery: Insuffl_ment dgta
: L : for diagnostic
2003 the influence of prolonged prophylaxis with dalteparin
accuracy
Abraham et Despite imperfect sensitivity, ultrasound thrombosis detection Not best available
al. 2002 following arthroplasty is useful evidence
Cipolle et al. The role of surveillance duplex scanning in preventing venous Not spec_lflc to
L . elective
2002 thromboembolism in trauma patients
arthroplasty
Shiota et al. Changes in LPIA D-dimer Iev_els after totgl hl_p or knee Fewer than 100
arthroplasty relevant to deep-vein thrombosis diagnosed by .
2002 : X patients
bilateral ascending venography
Systematic
Surveillance for venous thromboembolic disease after total knee review,
Berry 2001 -
arthroplasty bibliography
screened
Verlatoetal.  The value of ultrasound screening for proximal vein thrombosis ~ Not best available
2001 after total hip arthroplasty--a prospective cohort study evidence
Eskandari et Is color-flow duplex a good diagnostic test for detection of szr\ﬁrr;h?;stloo
al. 2000 isolated calf vein thrombosis in high-risk patients? plasty

patients
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Table 57. Excluded Studies Considered for Routine Screening

Reason for
Author Title Exclusion
Peetz et al. Dose-adjusted thrombosis prophylaxis in trauma surgery Not Spec.'flc 0
. . elective
2000 according to levels of D-Dimer
arthroplasty
Occurrence of thrombosis and haemorrhage, relationship with -
. ) L . . . Insufficient data
Bara et al. anti-Xa, anti-lla activities, and D-dimer plasma levels in patients . .
ha . . . for diagnostic
1999 receiving a low molecular weight heparin, enoxaparin or
. . . . ) accuracy
tinzaparin, to prevent deep vein thrombosis after hip surgery
Beuhler et al. Venous thromboembolic disease after hybrid hip arthroplasty Not best available
1999 with negative duplex screening evidence
. Preoperative plasma levels of prothrombin fragment 1 + 2 . qus not
Corradi et al. : . . o investigate post-
correlate with the risk of venous thrombosis after elective hip :
1999 operative
replacement .
screening
Kalebo et al. Qentral assessment of bllate_ral phlebograms in a major Not diagnostic
multicentre thromboprophylactic trial. Reasons for inadequate
1999 results accuracy study
Ultrasonographic screening for deep vein thrombosis following Report of
Anderson et ; . . .
al. 1998 arthr_oplgsty fails to reduce posthospital t_hromboembollc pr_eV|oust
' complications: the Postarthroplasty Screening Study (PASS) published study
Ciccone et al. Ultrasound surveillance for asymptomatic deep venous Not best available
1998 thrombosis after total joint replacement evidence
Clinical utility of prothrombin fragment 1+2, thrombin
Cofrancesco antithrombin 111 complexes and D-dimer measurements in the Not best available
etal. 1998 diagnosis of deep vein thrombosis following total hip evidence
replacement
Comp et al. A comparison of da_napar0|d and yvarfarm for prgphylaxm agaln_st Not best available
deep vein thrombosis after total hip replacement: The Danaparoid X
1998 X ! evidence
Hip Arthroplasty Investigators Group
Hartford et al. Preoperative duplex ultrasonography evaluation for deep vein Not best available
1998 thrombosis in hip and knee arthroplasty patients evidence
Kalodiki et al. How 'gold' is the standard? Interobservers' variation on Fewer than 100
1998 venograms patients
Systematic
Kearon et al. Noninvasive diagnosis of deep venous thrombosis. McMaster review,
1998 Diagnostic Imaging Practice Guidelines Initiative bibliography
screened
Robinson et Accuracy_ of screening compression ultra§onography_and clinical Not best available
examination for the diagnosis of deep vein thrombosis after total X
al. 1998 . evidence
hip or knee arthroplasty
Westrichet  Ultrasound screening for deep venous thrombosis after total knee  Not best available
al. 1998 arthroplasty. 2-year reassessment evidence
Brothers et al. Is duplex venous surveillance worthwhile after arthroplasty? Not begt available
1997 evidence
Does not
Cofrancesco Coagulation activation markers in the prediction of venous investigate post-
etal. 1997 thrombosis after elective hip surgery operative
screening
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Table 57. Excluded Studies Considered for Routine Screening

Reason for
Author Title Exclusion
Crippa et al. The utility and cost-effectiveness of D-dimer measurements in Narr ative review,
: . . ) bibliography
1997 the diagnosis of deep vein thrombosis
screened
Kalodiki et al. Duplex scanning in the postoperative surveillance of patients Fewer than 100
1997 undergoing total hip arthroplasty patients
Lensing et al, A comparison of compression ultrasound with color D_oppler Not best available
ultrasound for the diagnosis of symptomless postoperative deep X
1997 . . evidence
vein thrombosis
Westrich et Comparls_on between _color Doppler imaging and a§cend|ng_ Not best available
venography in the detection of deep venous thrombosis following X
al. 1997 g ) . evidence
total joint arthroplasty: a prospective study
Not specific to
Ascani et al. Distribution and occlusiveness of thrombi in patients with elective
1996 surveillance detected deep vein thrombosis after hip surgery arthroplasty
patients
Garino et al. Deep venous t_hromb05|s after total joint ar'_[hroplasty. The role of Not best available
compression ultrasonography and the importance of the X
1996 . - evidence
experience of the technician
Kalebo et al Percentage of inadequate phlebograms and observer agreement in NO;C?:'S%ZOS“C
' thromboprophylactic multicenter trials using standardized Y,
1996 observer
methodology and central assessment L
reliability study
Magnusson et Is colour Doppler ultrasound a sensitive screening method in Not spec_lflc 0
al. 1996 diagnosing deep vein thrombosis after hip surgery? elective
' ' arthroplasty
Pellegrini et Natural history of thromboembolic disease after total hip I_Datlents reported
in a more recent
al. 1996 arthroplasty -
publication
Bombardini Proximal deep vein thrombosis: the use of the echoDoppler for ~ Not best available
etal. 1995 diagnosis and therapeutic indications evidence
Dahl et al. Increased activation of c_oagulatlc_)n anq formatlon of late deep Fewer than 100
venous thrombosis following discontinuation of .
1995 - . patients
thromboprophylaxis after hip replacement surgery
Accuracy of ultrasound for the diagnosis of deep venous Systgmatlc
Wells et al. L . . ' review,
thrombosis in asymptomatic patients after orthopedic surgery. A .
1995 . bibliography
meta-analysis
screened
D-dimer plasma measurement in patients undergoing major hip Not speglflc o
Bongard et al. ' . o . . . elective
surgery: use in the prediction and diagnosis of postoperative
1994 . . . arthroplasty
proximal vein thrombosis X
patients
Grady- Postoperative surveillance for deep venous thrombosis with Not best available
Benson et al. X
1994 duplex ultrasonography after total knee arthroplasty evidence
Grady- R(_)utl_ne postoperative _duplex uItraso_nography screening and Not best available
Benson etal.  monitoring for the detection of deep vein thrombosis. A survey of evidence
1994 110 total hip arthroplasties
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Table 57. Excluded Studies Considered for Routine Screening

Reason for
Author Title Exclusion
Oishi et al The clinical course of distal dee