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Recommendations
The Recommendations were rewritten for clarity. Please see the attached Summaries of old and
new recommendations. The corresponding rationales for each recommendation were edited to
reflect the changes in the recommendations.

Division of Document into 5 Volumes
We have divided the final document into five volumes for publication: Introduction and
Methods; Recommendations; Appendices; Comparisons to previous guidelines, systematic
reviews and other pertinent documents; and Study Appraisal: Quality and Applicability.

Footnotes were removed and added to the main text
The Section titled “Preventing Bias in an AAOS Clinical Practice Guideline” was
rewritten.
Line 903 Burden of Disease and Etiology
We clarified the reported numbers in the guideline. This section now reds as follows:
“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 2010.1 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.2, 3”

Study Selection Criteria
Line 1079
“More than 10 patients for all other outcomes” ” was clarified to state:
“more than 10 patients per arm per intervention (20 total)”

Line 1089
A citation was added concerning the restriction to English Language studies.
http://cadth.ca/media/pdf/H0478_Language_Restriction_Systematic_Review_Pub_Studies_e.pdf

Line 1092 Best Evidence Synthesis
This paragraph was moved to Line 1116.

Lines 1144‐1150
To clarify the relationship between quality and domain flaws, the Table was edited as follows:
Table 1
Relationship between Quality and Domain Scores for Interventions
Number of Domains With No More Than One “Unclear” Answer

0
1-2
3-4
>5

Strength of Evidence

High
Moderate
Low
Very Low

Table 1 EDITED
Relationship between Quality and Domain Scores for Interventions
Number of Flawed Domains

0-1
2-3
4-5
6 or more

Strength of Evidence

High
Moderate
Low
Very Low

Line 1339 Consensus Recommendations
The following text was added:
“Because they are based on expert opinion, consensus recommendations are the weakest type of
recommendation.”

Line 1811 Table 23
The coding for this as well as all other tables was clarified.

Line 1331 Consensus Recommendations
Text was added to explain that consensus recommendations have no strength because they are
the weakest type of recommendation.

Line 1481 Outcomes
The critical outcomes are now listed in alphabetical order.

Line 1522 ‐ 1527
A sentence and a citation were added for clarification that the Peto OR is used when we refer to
rare events.
“This statistic is the optimal way to compute the odds ratio when events are sparse.45”

Line 1697 Recommendation 1
The studies on ultrasound diagnosis that were inadvertently left in, were removed from the draft.

Line 3018 Appendix IV
For clarification, the mathematical formula was added to the study attrition chart: [(12,62111,304) + 84] – 1,188 = 213

Line 3273 Appendix VI
The verb “are” was added to the sentence.

Original Summary of Recommendations
1. We recommend against routine post-operative duplex ultrasonography screening of
patients who undergo elective hip or knee arthroplasty.
Grade of Recommendation: Strong
2A. We are unable to recommend for or against routine risk stratification for venous
thromboembolic disease for patients undergoing elective hip or knee arthroplasty using
the following risk factors:
age, birth control or hormone replacement therapy, cancer, central venous access,
chronic lung disease, current bed rest or restricted mobility, diabetes, duration of
surgery, ethnicity/race, genetic history of blood clotting disorders, immobilization of
either limb for the last month, inflammatory bowel disease, lymphedema, obesity,
peripheral vascular disease, recent (within 3 months) confinement to bed rest for 72
hours, recent pelvic or lower extremity surgery, screening instruments, smoking, stable
cardiovascular disease, stable hypertension, varicose veins, venous stasis disease
Grade of Recommendation: Inconclusive
2B. In the absence of reliable evidence, it is the opinion of this work group that patients
undergoing elective hip or knee arthroplasty be risk stratified based on prior history of
venous thromboembolic disease that may warrant individualized care.
Grade of Recommendation: Consensus
3A. We are unable to recommend for or against routine risk stratification for bleeding of
patients undergoing elective hip or knee arthroplasty using the following risk factors:
abnormal coagulation screening, antiplatelet use, easy bruising, epistaxis, history of
bleeding after dental extractions, history of bleeding with previous surgery, history of
disseminated intravascular coagulation, history of gastointestinal bleeding, history of
hemorrhagic stroke, history of retroperitoneal bleeding, other relevant bleeding in the
past 6 months, thrombocytopenia
Grade of Recommendation: Inconclusive
3B. In the absence of reliable evidence, it is the opinion of this work group that patients
undergoing elective hip or knee arthroplasty be risk stratified based on prior history of
bleeding disorder or active liver disease that may warrant individualized care.
Grade of Recommendation: Consensus
4. We are unable to recommend for or against routine risk stratification for patients at risk of
hemorrhage-associated surgical site complications from anticoagulation in patients
undergoing elective total hip and knee arthroplasty.
Grade of Recommendation: Inconclusive

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.
Grade of Recommendation: Moderate
6. In the absence of reliable evidence, it is the opinion of the work group that patients
undergo early mobilization following elective hip and knee arthroplasty.
Grade of Recommendation: Consensus
7. We are unable to recommend for or against neuraxial (such as intrathecal, epidural,
spinal) anesthesia for patients undergoing elective hip and knee arthroplasty for the
prevention of venous thromboembolic disease.
Grade of Recommendation: Inconclusive
8. We are unable to recommend for or against inferior vena cava filters for the
prevention of pulmonary embolism in patients undergoing elective hip and knee
arthroplasty who have a contraindication for chemoprophylaxis and/or patients with
known residual venous thromboembolic disease and/or patients at high risk for
pulmonary embolism.
Grade of Recommendation: Inconclusive

New Summary of Recommendations
1. We recommend against routine post-operative duplex ultrasonography screening of
patients who undergo elective hip or knee arthroplasty. (Grade of Recommendation:
Strong)
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: Weak) 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)
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)
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)
4. We suggest that patients discontinue antiplatelet agents (e.g., aspirin, clopidogrel) before
undergoing elective hip or knee arthroplasty. (Grade of Recommendation: Moderate)
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) 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) 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)
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)
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)
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)
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 disease. (Grade of Recommendation: Moderate)
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)
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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

Dear Dr. Anonymous 1,
We sincerely appreciate your thoughtful input on every guideline you review for us as a representative of the American
Academy of Family Physicians. In order to address your concerns, please find below a point-by-point response that has
been edited and approved by the AAOS Chair and Vice-Chair of the physician work group that developed this guideline.
The report is a combination of a guideline and an evidence report and as such is way too long and complex to be useful to the
average physician. I would suggest having three separate documents; 1. A guideline with the recommendations and a brief
summary of the evidence to support each recommendation; 2. The evidence report and 3. A methods paper that can be
referred to for each new guideline.

Based on your comments, as well as those of others, we divided the guideline into five volumes for publication:
Introduction and Methods; Recommendations; Comparisons to previous guidelines, systematic reviews and
other pertinent documents; Appendices; Appraisal of Quality. We agree that division and reorganization will
help make the guideline easier to understand, review, and implement. In addition, a quality document will be
posted to our website detailing how each included study was evaluated for quality. Please also understand that
the document you reviewed is the intellectual underpinning of numerous, shorter, derivative publications we
will prepare. Indeed, the primary purpose of the document you reviewed is transparency. We will accomplish
dissemination through other vehicles.
The recommendations as written seem confusing and contradictory. Recommendations 5 and 6, which appear to apply to
everyone, seem to make recommendations 2b and 3b unnecessary, especially since 2b and 3b are based on expert opinion
and current practice and do not offer much useful advice as to what to do.

Based on your comments, as well as those of other reviewers, we have added clarification to the guideline
stating that patients undergoing elective hip and knee arthroplasty are already considered at “high” risk for
venous thromboembolic disease (VTD).
Recommendation 2 now states:
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: Weak) Current evidence is not clear about
whether other factors 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)
Recommendation 3 now states:
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. (Grade of
Recommendation: Consensus) Current evidence is not clear about whether other factors 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)
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For your convenience, please find below a complete list of the edited recommendations.
Other aspects of the guideline and evidence synthesis are very good, exemplary actually.

Thank you.

OVERALL ASSESSMENT
Would you recommend these guidelines for use in clinical practice? (check one)
Strongly recommend
Recommend (with provisions or alterations)
Would not recommend
Unsure
Note: Your answer to this question does not constitute an endorsement of this guideline. We ask this question as a
means of monitoring the clinical relevance of our guideline.

Summary of Recommendations
1. We recommend against routine post-operative duplex ultrasonography screening of patients who
undergo elective hip or knee arthroplasty. (Grade of Recommendation: Strong)
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: Weak) Current evidence is not clear about whether other factors 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)
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.
(Grade of Recommendation: Consensus) Current evidence is not clear about whether other factors
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)
4. We suggest that patients discontinue antiplatelet agents (e.g., aspirin, clopidogrel) before undergoing
elective hip or knee arthroplasty. (Grade of Recommendation: Moderate)
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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) 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) 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)
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)
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)
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)
9. We suggest the use of neuraxial (such as intrathecal, epidural, spinal) anesthesia for patients undergoing
elective hip or knee arthroplasty to help limit blood loss, even though evidence suggests neuraxial
anesthesia does not affect the occurrence of venous thromboembolic disease. (Grade of
Recommendation: Moderate)
10. Current evidence does not provide clear guidance about whether inferior vena cava filters prevent
pulmonary embolism in patients undergoing elective hip and knee arthroplasty, and 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)
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8. All important studies that met the article inclusion criteria are
included

x

9. The validity of the studies is appropriately appraised

x

10. The methods are described in such a way as to be reproducible.

x

11. The statistical methods are appropriate to the material and the
objectives of this guideline

x

12. Important parameters (e.g., setting, study population, study design)
that could affect study results are systematically addressed

x

13. Health benefits, side effects, and risks are adequately addressed

x

14. The writing style is appropriate for health care professionals.

x

15. The grades assigned to each recommendation are appropriate

x
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PLEASE RETURN ALL COMMENTS IN WORD FORMAT
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

Dear Dr. Anonymous 2,
We sincerely appreciate your thoughtful input. In order to address your concerns, please find below a point-by-point
response that has been edited and approved by the AAOS Chair and Vice-Chair of the physician work group that
developed this guideline.

In my opinion these guidelines create confusion at many levels including the sheer size of the document (354
tables and figures, 877 pages).
Based on your comments as well as those of others, we have divided the document into five volumes and will
publish them separately to help manage the size of the document. The five volumes will be: the Introduction
and Methods; the Recommendations; the Appendices; a volume comparing the results of this systematic review
to other systematic reviews, previous guidelines, and pertinent additional documents such as the recent Institute
Of Medicine report on guideline development; Appraisal of Quality.
The ambiguity of this work and the litany of inconclusive recommendations are unsettling to students of venous
thromboembolism (VTE).
We have added more direction to the revised document by adding recommendations about the duration of
prophylaxis, and by adding directions for how to prophylaxis patients at high risk of bleeding or VTE.
However, the number of inclusive recommendations in this guideline is a result of the lack of quality evidence
available to evaluate the important questions asked in this guideline.
The main body of orthopedic surgeons may wrongly conclude that since the Academy is indecisive about the
importance of risk factors and the value of anticoagulants that they (the clinicians) can safely avoid
anticoagulants and thus any chance of increased postoperative bleeding.
We have reworded the recommendations to provide guidance on how to assess patients for high risk of
bleeding, and high risk of VTE, and have provided corresponding guidance on how to prophylax these patients.
Please see the attached summary of recommendations.
The net result of this process may be more thrombotic events. These events not only include DVT and PE but
paradoxical stroke1, pulmonary hypertension and insufficiency2,3, recurrent VTE in those who had a prior
postoperative DVT4, and the post thrombotic syndrome5,6.
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If these complications were identified in any of the included studies in our systematic review, each would have
been catalogued as a complication in the results tables. The six studies you have cited do not meet the inclusion
criteria for this guideline. Specifically:
Ref

Article

1

Salinger 2005

2

McLaughlin 2004

3

Pengo 2004

4

5
6

Borow 1983

Schulman 2006
Kahn 2006

Comment
Commentary arguing that a patent
foramen ovale is a biologically plausible
link between DVT and embolic stroke
ACCP guideline on prognosis of
pulmonary arterial hypertension
Incidence of chronic thromboembolic
pulmonary hypertension: occurs in 3.8%
of patients within 2 years after an acute
episode of PE
Review of 2 prophylaxis non-randomized
studies of surgical patients, showing
lower DVT rates using prophylaxis,
especially combined mechanical and
pharmacological
RCT among patients with VTE:
secondary prophylaxis with warfarin for
6 weeks vs. 6 months. At 10 years and
60% follow-up, no difference in
morbidity or mortality (37% had sign of
PTS, 4% had severe PTS, 29% had
recurrent thromboembolism, 29% died)
Narrative review of PTS

Reason for Exclusion
This reference is opinion, it is
neither an experimental nor an
observational study.
Guideline; different article
inclusion criteria than AAOS
Does not address a
recommendation
Traditional, narrative review

Does not address a
recommendation; patients
diagnosed with VTE –GL
addresses prevention of VTE

Traditional, narrative review

The critical outcomes investigated in this guideline [see line 1385 in the guideline and the section on
“Outcomes Considered”] were determined a priori to the literature search to minimize bias. This does not mean
that other outcomes were not included in the systematic review if they were reported.

Consultant physicians that specialize in these thrombotic problems and are involved in wound clinics see a wide
variety of these important problems in all kinds of patients including joint replacement patients. Failure of
AAOS to acknowledge these other problems as important after total joint replacement does not change what is
seen by thrombologists and wound care physicians in everyday clinical practice.
The AAOS has not failed to acknowledge these as important complications, rather many of these complications
were not documented in the literature.
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Using a 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, nonsurgical 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”.
This AAOS document only addresses symptomatic and fatal PE as important thrombotic outcomes after joint
replacement.
This is simply not correct: The critical outcomes for this guideline are: reoperation due to bleeding, death from
bleeding, symptomatic PE, death from PE, periprosthetic joint infection, all cause mortality, and reoperation for
any reason within 90 days of surgery. Please see Appendix III, page 459 in the guideline.
“Using this Delphi process, the work group identified seven critical outcomes for this guideline: death from
pulmonary embolism, death from bleeding, symptomatic pulmonary embolism, reoperation due to bleeding,
periprosthetic joint infection, reoperation for any reason within 90 days of surgery and all cause mortality.”
They do consider DVT but mostly as a diagnostic test for PE (1419). In my opinion this problem is much more
complicated. The relationship between DVT and PE is very complex and looking only at symptomatic events
does not tell the whole story. The AAOS document omits some very important data, including the work of
Kearon showing a statistically significant association between symptomatic and asymptomatic DVT and PE.
The work by Kearon was not cited because it did not meet our inclusion criteria. The work we found by this
author consisted of narrative reviews that cite work by other authors. These reviews do report various statistics,
but do not provide original data: that calf DVT rarely causes either leg symptoms or clinically important PE;
asymptomatic PE is common in postoperative patients with asymptomatic DVT not given prophylaxis; 70% of
patients with symptomatic PE have DVT, involving proximal veins in 2/3 of cases; <25% of symptomatic PE
patients have clinical evidence of DVT; ~10% of symptomatic PE are rapidly fatal; cumulative incidence of
severe post-thrombotic syndrome is ~10% after 5 years following symptomatic DVT; chronic thromboembolic
pulmonary hypertension occurs in ~5% of patients with treated PE).
When one examines data in important landmark studies that include orthopedic patients during the past 30
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years, it is clear that a reduction in symptomatic and asymptomatic DVT, fatal and non-fatal PE occurs when a
variety of anticoagulant agents are compared to placebo controls or active comparators.7-13 Further
association14 between DVT and PE has been documented by Partsch.14,15 The statement beginning on line 2029
ignores these important data despite hundreds of joint replacement patients that are included in these papers.
Please remember that the guideline does recommend prophylaxis. However, current evidence does not provide
enough guidance to say which prophylactic regimen is best for most patients.
For your convenience, we describe the disposition of the references cited in your comment:
Ref Article
Comment
Exclusion
Re-analysis of prior trial – excluding 1
Not total hip or total knee patients
center for data inconsistencies – fewer
fatal PE in heparin group vs control
7, 8 Kakkar 1977
group (0.7% vs 0%)
Systematic review of heparin vs. control Not total hip or total knee patients
RCTs among general, urologic, elective
orthopedic, and traumatic orthopedic
surgery patients: heparin reduced DVT,
PE, fatal PE, and bleeding, but did not
increase mortality from causes other
than PE; provides raw data from
elective orthopedic trials – heparin
reduced DVT and fatal PE, but not
9
Collins 1988
overall PE
Large RCT of certoparin vs heparin
Not total hip or total knee patients
among surgical patients – no difference
10
Haas 2005
in either fatal PE or all-cause mortality
Meta-analysis of 8 studies among
Not total hip or total knee patients
general surgery patients: LMWHs
reduce asymptomatic DVT (RR 0.28)
and clinical PE (RR 0.25) vs. placebo or
no treatment; LMWHs also increase
11
Mismetti 2001
major bleeding (RR 2.03)
Systematic review of LMWH vs
Systematic Review; excluded
placebo and vs heparin: conclusions
because of differing inclusion
summarized in the guideline
criteria; summarized in our
Meta-analysis of LMWHs vs placebo
guideline.
among general and orthopaedic surgery
patients: for orthopaedic patients,
LMWHs reduced DVT (OR 0.32), no
difference in PE (OR 0.64 (0.08, 5.03),
bleeding, or total mortality; for general
surgery patients, LMWHs reduced DVT
(OR 0.25) and total mortality (OR 0.42),
12
Leizorovicz 1992
increased bleeding (OR 2.35), no
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13

PEP Trial 2000

14

Partsch 2000

15

Partsch 2005

16

Hull 2000

difference in PE (OR 0.33 (0.09, 1.13)
Included RCT: Aspirin (+other
prophylaxis thought necessary) vs.
placebo (+other prophylaxis thought
necessary): among hip fracture patients,
aspirin reduced PE (including fatal PE)
and symptomatic DVT; among elective
arthroplasty patients, results were not
proportionally different from among hip
fracture patients, but no significant
difference in VTE
Among patients with acute proximal
DVT, RCT of compression bandages or
stockings as adjuvant treatment with
dalteparin: faster reduction in pain and
swelling among compression groups, no
difference in asymptomatic PE
Narrative review encouraging early
mobilization
Included RCT: Extended dalteparin vs
short-term warfarin

Included

Not total hip or total knee patients

Traditional narrative review
Included

Line 2084 leaves out Dalteparin although the NATF trial is referenced elsewhere.16
You are correct and we have fixed this.
The statement on line 2082 is rather surprising considering the extensive literature on out-of-hospital
prophylaxis of total joint patients with a variety of anticoagulants. The data show a statistically significant
reduction not only in venographic DVT but also in clinically relevant thrombosis. 16-19
The recommendation and rationale you refer to have been completely rewritten to clarify your concerns. Please
see below.
1. We have edited the Recommendation to read as follows:
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) 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) 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)
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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 fore even medico-legal reasons, DVT prevention is often 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.
We also note that our 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 41 - Figure 58 and Table 31 - Table 33; 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 XIII, Table 54). 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 strategies 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.
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There were a limited number of studies that evaluated mechanical compression devices. In one study on total
hip arthroplasties,47 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 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:
•
•
•
•

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
Used different drug doses (e.g. Enoxaparin at 30 mg bid vs. 40 mg per day).
Used different timing of administration of agents (short-term vs. longer-term dosing)
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.
Finally, 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 98 in Appendix XV).
Although there is evidence indicating that extending low molecular weight heparin use for a total of 28-35 days
is more effective than stopping LMWH use after 7-10 days for the prevention of symptomatic PE and DVT
without increasing major bleeding (see Table 34 - Table 35 and Figure 59 - Figure 65), the work group noted
that the evidence for extending the duration of prophylaxis for other agents is insufficient. Therefore, the work
group recommends that patients and physicians discuss the appropriate duration of prophylaxis for each
individual situation. This discussion is low cost and consistent with current practice.
As of April 1, 2011, several of the above 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.
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Concerning your references:
Reference
16

Hull 2000

17

Anderson 2001

18

Eriksson 2003

19

Eikelboom 2001

Comment
Included RCT: Extended dalteparin vs
short-term warfarin

U.S. Hip and Knee Registry
RCT among hip fracture surgery
patients of extended vs short-term
fondaparinux prophylaxis (65%
followup for VTE): extended duration
reduced VTE (1.4% vs 35%) and
symptomatic VTE (0.3% vs 2.7%) ;
major bleeding: p=.06 (2.4% vs 0.6%)
Systematic review of extended-duration
prophylaxis after THR/TKR:
conclusions summarized in the
guideline

Status
Included
Excluded -not best available
relevant evidence; voluntary
registry, does not report patientcentered outcomes; no multivariate
data analyses; does not report
follow-up.
Excluded due to low follow-up;
patient population.

Excluded; Systematic Review with
differing inclusion criteria;
conclusion is summarized in
Appendix XIV, page 719.

Recommendation 2A presumes that joint replacement patients are unique and different from any other
patient group. The cornerstone of deciding about prophylaxis for an individual patient is evaluation of that
individual’s risk. This is very nicely summarized in the 2008 CHEST guidelines20 in paragraph 1.4.5 and I
quote: “The prophylaxis recommendations contained herein are made for groups of patients, for whom the
benefits appear to outweigh the risks. However, prophylaxis decisions for an individual patient are best made by
combining knowledge of the literature (including the group recommendations provided herein and elsewhere)
with clinical judgment (including detailed knowledge of that particular patient’s unique risks for thrombosis, the
potential for adverse consequences due to the prophylaxis, and the availability of various prophylaxis options
locally). The recommendations that are best for the group may not be best for the individual.”
First, our guideline similarly states:
The recommendations in this guideline are not intended to be a fixed protocol as some patients may require
more or less treatment or different means of diagnosis. Patients seen in clinical practice may not be the same as
those found in a clinical trial. Patient care and treatment should always be based on a clinician’s independent
medical judgment given the individual clinical circumstances.
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We think that joint replacement patients are unique inasmuch as they are at high risk for VTE. To make this
clearer, this recommendation has been clarified and now reads as follows:

Recommendation 2
1. 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: Weak) Current evidence is not clear about whether other factors 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)
Patients undergoing elective hip and knee replacement are subject to the same risk factors seen in the wide
spectrum of patients.
To some extent, we agree. However, given that these patients are already at high risk, the impact of other risk
factors may not play such an important role in them. Also, the revised guideline is more descriptive about how
to identify and what to do for joint replacement patients who are at an even greater risk of bleeding or VTE.
The AAOS does recommend risk assessment but is inconclusive regarding the role of these risk factors in
preventing the narrowly defined thrombosis endpoints regarding mainly PE.
We have re-written the document to make it clearer. We would, however, point out that the work group
identified seven critical outcomes (not just “the narrowly defined thrombosis endpoints regarding mainly PE”)
and numerous other outcomes that were considered throughout the guideline.
Please see below:
Using this Delphi process, the work group identified seven critical outcomes for this guideline: death from
pulmonary embolism, death from bleeding, symptomatic pulmonary embolism, reoperation due to bleeding,
periprosthetic joint infection, reoperation for any reason within 90 days of surgery and all cause mortality.
Listed in alphabetical order, the work group found the following outcomes to be important:
Asymptomatic PE, Bleeding (any site, not necessarily post op), Cellulitis/Minor Wound Hematoma, Disability
from Pulmonary Embolism, Disability from vein occlusion, Duration of Hospitalization, Ease of Use of
Prophylactic Regimen, Function/Functional Status, Infection (all sites), Long-Term Anticoagulation due to
Symptomatic PE, Long-Term Anticoagulation for Proximal DVT, Major Post-Phlebitic Syndrome, NonSurgical Site Bleeding (any site, not necessarily post op), Pain, Post Phlebitic Syndrome, Post-op
bleeding/hematoma, Quality of Life, Readmission, Symptomatic DVT, Thigh DVT, Vena Caval Filter for
Recalcitrant/Recurrent DVT
Similarly listed in alphabetical order, the work group found Asymptomatic DVT, Calf DVT, duration of anticoagulation and long-term anticoagulation for distal DVT as less important outcomes.
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There are hundreds of articles which link not only individual risk factors to the development of VTE but it is
well known that as the number of risk factors in an individual increases, so does the incidence of VTE.21
We searched for studies concerning a wide variety of risk factors and summarized the evidence on this topic in
Table 21 and at line 1780 in the guideline (see below). There are hundreds of articles of low quality that
propose almost everything in the Medical Literature; in the interest of our patients, the AAOS does not base a
national guideline on such unreliable data.
“RATIONALE
The lack of a statistically significant increase in venous thromboembolic disease (VTED)
with other risk factors that confer an increased risk of VTED in other surgeries was not
shown in studies of hip or knee arthroplasty patients, possible due to the overall high risk
of VTED with total knee and total hip arthroplasty. Other risk factors for VTED have a
lower overall risk than the surgery itself and therefore their effect may not be seen against
the background of orthopaedic surgery.
Twenty-eight studies addressed whether patients with one or more of the potential risk
factors have higher rates of VTED. The studies were all of low or very low quality. One
study (Pedersen) was upgraded to an overall strength of moderate due to its high
applicability, while another study (Lowe) was downgraded to very low overall strength
due to low applicability (see Table 22 for a summary of our appraisal of the quality and
applicability of these studies).
No data were found addressing the following risk factors; lymphedema, immobilization
of the limb for the past month, and recent confinement to bed rest for 72 hours.
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
contradictory (see Table 21 for a summary of the results of these studies and Table 23 for
a detailed presentation of their results). Data from other surgical patients were found also
of very low quality (Table 25) 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 Table 26.”
Concerning the references mentioned, Spencer evaluated patients with VTE:

21

02.10

Spencer 2007

Study describing VTE occurrence: Among
Worcester residents, 74% of VTE occurred in
outpatient setting; 23% of these outpatients had
undergone major surgery in the preceding 3
months (2/3 of these 23% developed VTE within 1
month after surgery)
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These risk factors are not all equal—some being more important than others. This concept was demonstrated in
medical patients by Kucher 22and later confirmed by Oshaunnessey23 where it was shown that the overall level
of patient risk can be estimated by assigning a score to each risk factor and then adding the scores to obtain the
risk level.
This is not data that is reliable enough to base a national guideline on. The Kucher study is not included in our
guideline because it did not enroll the patients relevant to what this guideline is describing. Rather, the study
included all hospitalized patients regardless of whether they had received surgery [patient enrolled may or may
not have had surgery/were not specific to hip or knee arthroplasty]. It is an RCT among hospitalized patients at
risk for DVT using a risk score; the conclusion was that alerting physicians of a patient’s DVT risk resulted in
more patients receiving prophylaxis (33% vs. 14%) and fewer subsequent patients with VTE. Oshaunnessey is a
meeting abstract; meeting abstracts do not meet our inclusion criteria for this guideline. The abstract did report
that among patients presenting to the hospital with suspected VTE, the Caprini score predicted VTE using a
univariate analysis.
Bahl has shown that the incidence of clinically relevant thrombosis at 30 days is statistically significantly
correlated with this score which combines the number and power of individual patient risk factors.24
This study was included; it is a prognostic study of a risk assessment model among general, vascular, and
urologic surgery inpatients.
Bahl V, Hu HM, Henke PK, Wakefield TW, Campbell DA, Jr., Caprini JA. A validation
study of a retrospective venous thromboembolism risk scoring method. Ann Surg
2010;251(2):344-350.
Interestingly a score of > 8 was associated with a 6.51% incidence of clinically relevant VTE at 30 days. More
recently Panucci has shown that the incidence of clinically relevant VTE at 60 days post-operatively is 11.3%
with scores >8.25
Pannuucci 2011 was published after the cut-off date for inclusion in the guideline. Regardless, the conclusions
and data of the study agree with the other supporting evidence we have reported (Bahl 2010 and _Hatef 2008).
This reference reports on medical records review of plastic surgery patients. The study retrospectively correlates
the Caprini Risk Assessment Model (RAM) in plastic surgery patients.
Pannucci 2011 – Reference 25
Abstract
BACKGROUND: The Venous Thromboembolism Prevention Study (VTEPS) Network is a consortium of 5
tertiary referral centers established to examine venous thromboembolism (VTE) in plastic surgery patients. We
report our midterm analyses of the study's control group to evaluate the incidence of VTE in patients who
02.10
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receive no chemoprophylaxis, and validate the Caprini Risk Assessment Model (RAM) in plastic surgery
patients.
STUDY DESIGN: Medical record review was performed at VTEPS centers for all eligible plastic surgery
patients between March 2006 and June 2009. Inclusion criteria were Caprini score ≥3, surgery under general
anesthesia, and postoperative hospital admission. Patients who received chemoprophylaxis were excluded.
Dependent variables included symptomatic deep vein thrombosis (DVT) or pulmonary embolism (PE) within
the first 60 postoperative days and time to DVT or PE.
RESULTS: We identified 1,126 historic control patients. The overall VTE incidence was 1.69%.
Approximately 1 in 9 (11.3%) patients with Caprini score >8 had a VTE event. Patients with Caprini score >8
were significantly more likely to develop VTE when compared with patients with Caprini score of 3 to 4 (odds
ratio [OR] 20.9, p < 0.001), 5 to 6 (OR 9.9, p < 0.001), or 7 to 8 (OR 4.6, p = 0.015). Among patients with
Caprini score 7 to 8 or Caprini score >8, VTE risk was not limited to the immediate postoperative period
(postoperative days 1-14). In these high-risk patients, more than 50% of VTE events were diagnosed in the late
(days 15-60) postoperative period.
CONCLUSIONS: The Caprini RAM effectively risk-stratifies plastic and reconstructive surgery patients for
VTE risk. Among patients with Caprini score >8, 11.3% have a postoperative VTE when chemoprophylaxis is
not provided. In higher risk patients, there was no evidence that VTE risk is limited to the immediate
postoperative period.
He confirmed the statistical relationship between the risk scores and 30 and 60-day incidence of clinically
relevant thrombosis. These data can be used to estimate the chance of a post-discharge thrombosis.26
AAOS may not be ready for a guideline but I believe it is important to discuss these data since they highlight
the importance of individual risk factors and their weight in the long-term development of VTE.27
The two studies you reference are narrative reviews and, therefore, are not scientific evidence, per se.
Regardless, for risk stratification, hip and knee arthroplasty patients are already identified as “high risk” and it
is unclear if further stratification is required. There is insufficient evidence to conclude that stratification for
these “high risk” patients will lead to improved clinical outcomes.
26

Arcelus 2000

27

Spyropoulos 2010

Narrative review of DVT risk stratification
Narrative review of risk assessment models for
VTE among hospitalized medical patients

Table 165, The Agu data28 is outdated since more recent studies have questioned the validity of
stockings for thromboprophylaxis29. Including these old data is not helpful for the clinician in the absence of the
more up to date findings questioning the value of stockings.

02.10

15

Rev 3

American Academy of Orthopaedic Surgeons
[Preventing Venous Thromboembolic Disease in Patients Undergoing Elective Hip and Knee Arthroplasty]
Guidelines Peer Review Form

The Agu systematic review is summarized in the Appendix with other systematic reviews but not included
because they do not employ the same inclusion criteria specified by the AAOS work group. The data found in
the CLOTS 2009 study enrolled a patient population that was not the subject of this guideline.

28

Agu 1999

29

CLOTS 2009

Systematic review of graduated compression
stockings: conclusions summarized in the
guideline
RCT among immobile stroke patients: thigh-length
graduated compression stockings did not lower
DVT rates, but did increase skin complications

Bleeding following joint replacement is a very serious problem. Although this document devotes an enormous
number of pages (85-122) and data regarding bleeding, I cannot find summarized probably the most important
point for those using any of the renally excreted drugs including the LMWH’s, Fondaparinux, Rivaroxaban,
Apixaban, or Dabigatran. The creatinine clearance is critical in these patients and as renal function declines, the
dose of these drugs, and half life is affected. Adjustments have to be made to avoid bleeding and often when
high rates of bleeding in orthopedic patients are documented, there is no mention of the effects of creatinine
clearance on the results30-32.
Unfortunately, bleeding rates are not documented well for patients undergoing hip and knee arthroplasty. This is
not to imply that it is not a problem. It is simply that there is a lack of good documentation. The lack of solid
information is one reason why we were unable to come to a conclusion about which specific prophylactic
strategy is best.
Please also understand that no clinical practice guideline addresses what to do with all patients. This is why the
guidelines states that “The recommendations in this guideline are not intended to be a fixed protocol as some
patients may require more or less treatment or different means of diagnosis. Patients seen in clinical practice
may not be the same as those found in a clinical trial. Patient care and treatment should always be based on a
clinician’s independent medical judgment given the individual clinical circumstances.”
Guidelines provide guidance about courses of action in most patients. This is one reason they are guidelines
and not mandates. The situation you describe is a complex one, and decisions are probably best left to the
treating physician.
30
31

32
02.10

Eikelboom 2010

Narrative Review

Cook 2009

Narrative review of thromboprophylaxis for
critically ill patients with renal insufficiency –
patients are at increased risk for both bleeding and
DVT
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None of the tables (29-33) listing bleeding risks in any patients mention renal insufficiency as a factor for
bleeding. This reviewer is surprised at the lack of discussion regarding renal insufficiency as affecting bleeding
using the renally excreted anticoagulants in total joint patients. If I were writing these guidelines I would
strongly suggest that creatinine clearance not just creatinine levels be known in every patient given a renally
excreted drug. The prolonged half lives and drug accumulation that can be linked to bleeding are common
knowledge to the thrombosis community. In clinical practice bleeding events using these anticoagulants are
often linked to failure to adjust anticoagulant administration in the presence of renal insufficiency. We know
that older patients may have declining renal function and often are candidates for total joint replacement.32,33
We are keenly aware of the lack of evidence on bleeding in patients with renal insufficiency. This lack likely
arises because clinical trials tend to enroll relatively healthy patients.
Narrative review of thromboprophylaxis for
critically ill patients with renal insufficiency –
patients are at increased risk for both bleeding and
32
Cook 2009
DVT
Cohort study of ICU patients receiving dalteparin
prophylaxis demonstrating no bioaccumulation of
dalteparin, implying not likely to cause bleeding in
33
Rabbat 2005
patients with renal insufficiency

The relationship between BMI and drug dosages is also not discussed.34,35 A more serious omission is failure to
review and discuss two major scoring systems for estimating bleeding risk.36-38 The fact that there are no RCT’s
in total joint patients using these scores is no reason to exclude them from the discussion. It is also naïve to
assume that none of these findings apply in any fashion to total joint patients. This discussion can be applied to
both recommendations 3 and 4.
We believe BMI and drug dose issues are covered by our disclaimer. It specifically states:
The recommendations in this guideline are not intended to be a fixed protocol as some patients may require
more or less treatment or different means of diagnosis. Patients seen in clinical practice may not be the same as
those found in a clinical trial. Patient care and treatment should always be based on a clinician’s independent
medical judgment given the individual clinical circumstances.
02.10
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In addition, the evidence is conflicting concerning the identification of BMI as a risk factor. Please see Table
22. Five studies of low strength included data for obesity. Three of these studies found non-significant results
and two studies found significant results reporting a small hazard ratio or odds ratio, respectively. The work
group did not have sufficient data to make a recommendation.
Scoring systems were not addressed in the preliminary recommendations and do not address the preliminary
recommendations the work group posed. Furthermore, since elective hip and knee arthroplasty patients are
already stratified and identified as high risk patients, it is unclear if the efficacy of scoring systems will add to
improvement of clinical outcomes for these patients.

34

Frederiksen 2003

35

Kucher 2005

36

Decousus 2011

37

Goldhaber 2008

38

Ruiz-Gimenez 2008

Correlated anti-Xa activity with body weight after
enoxaparin injection, implying obese patients may
need higher doses
Retrospective subgroup analysis of RCT –
dalteparin vs. placebo among hospitalized patients
– age and BMI do not affect dalteparin’s outcomes
IMPROVE registry study providing bleeding risk
score tool among hospitalized medical patients
Overview/commentary on RIETE studies which
developed bleeding risk index for patients being
treated for VTE
RIETE registry study providing major bleeding
risk stratification score for patients being treated
for acute VTE

Conclusion
This 877 page document cannot just be read since the enormous compilation of studies and conclusions reached
have to be analyzed according to the complex evaluation system constructed by the authors.
Developing a clinical practice guideline is a complex undertaking, and developing this guideline was
particularly so. We feel obligated to let our reviewers have the opportunity to review all of the information and
methods that went into developing it. Also, please understand that the document you reviewed is the intellectual
underpinning for a number of shorter and more readable forms of the guideline that we will eventually
disseminate.
It would take months to critically evaluate these statements and decide if the conclusions reached or lack of
conclusions are valid in the opinion of the reviewer. There are over 350 tables and figures to study which in
many cases represent meta-analysis which has to be digested and a reviewer evaluate the conclusions reached
and comment on his or her opinion on how this gives direction to the clinician.

02.10

18

Rev 3

American Academy of Orthopaedic Surgeons
[Preventing Venous Thromboembolic Disease in Patients Undergoing Elective Hip and Knee Arthroplasty]
Guidelines Peer Review Form

This reviewer estimates it would take at least 60 minutes to critically evaluate each table and figure including
looking up any pertinent references particularly how the data was selected. The means it would take over 350
hrs. to review this part of the document which working 8 hrs daily would take well over 30 days. How can a
busy clinician evaluate the data? I do not understand the need for network meta-analysis and final modeling to
reexamine papers that have been peer reviewed by the finest journals in the world. Where is the critical peer
review and justification for these analyses.
We agree that it would take a long time for someone to review this document. We used a number of clinical and
methodological reviewers as part of an attempt to get comprehensive feedback. Please also understand that the
length and complexity of the guideline reflect the amount and complexity of the available information, and the
clinical decisions that are required. We would hope that, someday, the same level of effort will be expended
during the preparation for all educational materials, including textbooks, for clinicians. Doing so would not only
illustrate the complexity of even apparently simple clinical problems, but also arm clinicians with the tools they
need to determine what information is reliable and, therefore, what new information is clinically important.
Scores of tables are presented but the data used have not been referenced as to source. For example IPC+ GCS+
rivaroxaban to cite one of hundreds of examples (Table 72). Which articles were used to represent the data in
the table?
The tables you refer to concern the Network Meta-analysis. Individual study results are listed in Tables 127
through 163. (See Appendix XV, Individual Study Results-listed by outcome and correspond to each Network
Analysis).
Table 99 presents another problem since the Mauermann study is excluded since it is a systematic review -WHY??39
Systematic reviews performed by others have different inclusion criteria than the AAOS. Because these
systematic reviews often include studies that do not meet our inclusion criteria it is inconsistent and
methodologically unsound to include the conclusion of others’ systematic reviews. Rather, we summarized
these conclusions for your reference (please see Appendix XVI).
We do screen the bibliography of applicable systematic reviews and include the individual studies that meet our
inclusion criteria; we then perform our own de novo analyses.

39

02.10

Mauermann 2006

Systematic review of neuraxial vs. general
anesthesia for elective THR: conclusions are
summarized in the guideline
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The bibliography was screened—by whom? Using what criteria? How does the peer review of the expert
anesthesia reviewers compare to those that deemed this articles conclusions not worthy of being considered for
recommendation 7.
Bibliographies were screened by the methodologists and statisticians. The criteria used were the same as for any
other study in this guideline. If the abstract or title indicate that the study might answer an applicable
recommendation in the guideline, the study is recalled for full-text review. The “expert anesthesia reviewers”
and/or MDs who comprised the work group audit the literature lists (100%) of both the included and excluded
studies approximately six weeks prior to the final meeting. All included studies must have met the inclusion
criteria specified a priori to the literature search in order to be included in the guideline. We did this specifically
to limit bias.
Many aspects of this document are beyond the capabilities and understanding of this reviewer and I would
guess most busy clinicians. I can only conclude in my ignorance that due to the nature of this tome any
approach or lack thereof regarding the risks and benefits of prophylaxis can be justified.
We disagree. We also assume you are generally referring to the lack of a Recommendation as to a specific drug
prophylaxis. We believe in the best interest of our patients that the lack of evidence is not necessarily the lack of
efficacy and that proponents of specific drugs must make a better case to prove the efficacy of their product.
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Would you recommend these guidelines for use in clinical practice? (check one)
Strongly recommend
Recommend (with provisions or alterations)
x

x Would not recommend
Unsure

Note: Your answer to this question does not constitute an endorsement of this guideline. We ask this question as a
means of monitoring the clinical relevance of our guideline.
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Rating
Prevent Fatal PE
9
Prevent non-fatal PE
9
Prevent all dvt
9
Prevent recurrent VTE
9
Understand relationship
9
between asymptomatic VTE, 9
Clinical VTE, and death
Prevention of post-thrombotic 9
Syndrome
Understand modern comp- 8
ression modalities
Appropriate risk assessment 8
using the literature
Recognizing the importance 8
of the many faces of VTE
AAOS, CHEST, and ICS
9
meeting of the minds
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Dear Dr. Balk,

We sincerely appreciate your thoughtful input. In order to address your concerns, please find below a point-bypoint response that has been edited and approved by the AAOS Chair and Vice-Chair of the physician work
group that developed this guideline.
I have commented almost exclusively on your methods. Overall, I believe you used rigorous and mostly logical
methods, and you have generally thoroughly reported your methods. However, I believe you have overstated the
intrinsic quality of your new and unique methods in comparison to more established methods. More should be
said about why you chose certain approaches.
It is not clear that our methods, per se, are particularly new. However, the precautions we take to prevent bias
seem to be unique. We agree that we should clarify why we chose certain approaches, and have revised the
methods section accordingly.
General suggestion: Review the new IOM standards for clinical practice guidelines. Delineate somewhere
which of the standards you met fully, partially, or did (could) not.
This is an excellent suggestion, and this will be part of the final guideline.
General suggestion: Consider whether it would be helpful to have a section that highlights how the current
recommendations (not the CPG methods) differ from the 2007 recommendations.
The current guideline differs from the previous guideline in numerous ways. Indeed, the previous guideline
caused us to implement many of the processes and methods we now have in place. Further, we now have
specific rules, based on those of the USPTF, for when a consensus-based recommendation can be made.
Page 2. Patient Population: I’m not sure if this is relevant, but is this document relevant to patients undergoing
emergency / non-elective arthroplasty?
No, the systematic review was not designed to be applicable to this patient population. Our included studies do
not address patients undergoing emergency and/or non-elective arthroplasty.
Page 2, ll 903-5. I would recommend different or additional sources of data. Though of course the Medicare
data are limited to the subset of older or sicker patients, it sounds odd that the incidence of PE alone is higher
than the incidence of DVT or PE.
We clarified the reported numbers in the guideline. The section on the Burden of Disease and Etiology now
reads as follows:
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“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 2010.1 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.2, 3”
General suggestion, Methods. For your next update, I would suggest you consider not excluding studies
suggested by clinicians. This is probably overkill. So long as the independent, non-conflicted methods team
applies the same eligibility as for other studies, the benefits of adding (inevitable) missed studies to the
systematic review seems to outweigh the risks of introducing bias (since a systematic literature search was
done).
We believe this is a misunderstanding. The clinicians can suggest studies for inclusion if they meet the criteria
after the comprehensive search has been completed. The same eligibility criteria are applied to all studies
evaluated for the systematic review. What they cannot do is exchange articles at the beginning of guideline
development or demand that articles that do not meet the criteria be included.
Beginning at line 974 the guideline states that “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.”
This section continues through line 984 and goes on to state the following:
“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.”
Page 5, ll 977-984. This paragraph needs clarification. What is the distinction between articles that are
“recalled” (this term, itself, is unclear) and “all other included articles or excluded studies”? Which articles do
not undergo clinician review?
The medical librarian provides the research analysts with a list of abstracts applicable to the topic. Studies that
clearly do not address the topic, a recommendation, or that will not meet the inclusion criteria (e.g. they do not
have enough patients enrolled, are reviews or commentaries, etc.) are not “recalled” for full-text review.
Abstracts do not generally undergo clinician review.
Those studies that address the topic, those studies that may contain data that can answer a recommendation and
those that may meet all of the inclusion criteria are “recalled” for full-text review and quality evaluation. All
studies recalled for full-text review undergo clinician review and are tracked as to inclusion or exclusion in the
guideline. Please see the study attrition flowchart in Appendix IV. In addition, we have added the mathematical
formula associated with the attrition chart for your clarification. The number of abstracts reviewed is 12,621.
The number of abstracts that did not answer a recommendation or that obviously did not meet our inclusion
criteria was 11,304. The number of full-text articles we reviewed is 1,401. Thirteen hundred seventeen full-text
articles were recalled from the abstract list plus eighty-four additional studies were recalled from bibliographic
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screening. After full-text review, the number of articles excluded was 1,188 and the final number of included
studies that answered a recommendation or multiple recommendations was 213.

Page 5, ll 985-1015. Methods, Quality assessment, bias. Your approach to grading the quality of studies is
generally fine, but I believe you overstate the benefit of this system and the degree to which this system is not
“subject to bias.” Agreed, you have (mostly) removed the subjectivity of grading the quality factors by the data
extractors. You have instead replaced it with the subjective decisions regarding how you scored the factors, and
thus what weight each has. Implicitly you have given zero weight to factors that are not included (including the
possibility of clear study flaws that not captured by your system and would be captured by “other sources of
bias”). My suggestion is that you tone down the benefit of your system. You can provide the same rationale
without making the (arguably false) claim of removal of bias.
We agree that the system is subjective, but it is important to not equate subjectivity with bias. For example, if I
step on a nail in my bare feet and say “My foot hurts a lot!” or I say “My favorite color is blue” I am making
subjective statements. They are not, however, biased statements. More formally, subjectivity may be a
necessary condition for bias, but it is not sufficient. We would argue that the fact that the questions about
quality are answered by independent methodologists who have almost 300 pages of detailed instructions on
what criteria are required for a “Yes,” “No,”, or “Unclear” answer to each question is relatively unbiased.
There is, however, another way in which bias can creep into quality evaluations. One objective of any quality
evaluation is to translate the answers to a set of given questions to a final quality rating for any given study (or
set of studies). In doing so, it is often possible for those who are making this translation to view articles that
come to conclusions that are favorable to their points of view as being of higher quality (or lower risk of bias)
than articles that are unfavorable to their points of view, even when the same answers are given to the quality
questions about those studies. Our computer program completely eliminates this source of bias.
Page 6, ll 1014-15. I strongly suggest you move footnote 2 up to the main text. I thought of this caveat, but
missed the footnote at first. Also, I strongly suggest you use different characters (or system) to distinguish
footnote from reference callouts. I thought the 2 referred to a referenced article.
Based on your comment, we have edited the footnotes and added their content to the main text.
Page 7, ll 1056-59. These two restrictions (modifications requiring new literature searches or addition of new
recommendations based on expert opinion) appear to create a high risk of lessening of the value of the
recommendations for the sake of bias purity. You rely on the assumption that all issues were considered at your
first meeting. This seems to be a highly optimistic assumption.
Our goal in not allowing these modifications is to prevent work group members from repeatedly asking
questions (or variations of questions) until we come up with answers they “like.” We trust that the clinician
work group members are aware of the primary issues and controversies. In this respect, we do rely on the
assumption that all issues are considered at the first meeting. However, we also rely on our peer reviewers to
ensure that this is the case. If we see several reviews that suggest we omitted something, we will then consider
it. The present guideline is a case in point. The draft you reviewed did not reach conclusions about the duration
of prophylaxis. However, we had several comments suggesting that we make such a comment and, we have
explained this in the rationale section as well as proposals for future research.
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In practice, these sorts of modifications are the exception rather than the rule, which seems to suggest that our
groups do, in fact, cover the major issues at their first meeting.

Page 8, line 1079: more than 10 patients per intervention or more than 10 patients total (e.g. 5 with each
intervention)?
We have clarified this inclusion criteria to “more than 10 patients per arm per intervention (20 total).”
Page 8, line 1081. You should support your decision to restrict to English language. How might this have
introduced bias?
We now cite an umbrella review of systematic reviews on language restriction (Morrison, 2009), and note that
none of the systematic reviews addressed in the umbrella review provided empirical evidence that exclusion of
non-English language studies results in biased estimates of an intervention’s effectiveness.
Page 8, line 1110. I don’t understand the distinction between excluding studies suggested by clinicians (page 2)
and allowing the work group to note omissions.
As explained on Page 2, we do not exclude studies suggested by clinicians. They must wait to point out possible
omissions until the comprehensive search is completed. This is an internal check on the comprehensiveness of
our search as well as an opportunity for the work group to audit the literature search.
Appendix IV. The numbers don’t add up correctly. What does “84 articles recalled from bibliography
screening” mean and how did it affect the numbers of articles included?
We screen the bibliography of every article we include in the systematic review. If the author’s cite studies that
we did not recall for full text review (based on searches of electronic databases), we recalled, reviewed, and
evaluated these studies for inclusion.
Summarizing the process, the analyst read 12621 abstracts and based on the information in those abstracts, he
requested that the Medical Librarian order 1317 studies that could potentially support a recommendation in our
guideline. Once received, he read the full-text articles (1317), reviewed and evaluated these studies for inclusion
and quality; he also reviewed the bibliographies of those studies that were included to address our
recommendations. From those bibliographies, he asked the Medical Librarian to order 84 additional articles that
were then read, reviewed and evaluated for inclusion and quality. In total, the analyst read, reviewed and
evaluated 1401 [1371 + 84] full-text studies. Of these 213 met our inclusion criteria and were included in the
guideline after evaluation to the inclusion criteria and best evidence synthesis.

Page 8. Consider moving Best Evidence Synthesis section to after Appraising the Quality…
Based on your comment, we have moved this paragraph to the Quality section.
Page 9, ll 1129-36.
What is sufficient blinding?
Use of the word“Sufficient” was and editorial error. Be that as it may, blinding occurs when patients and
assessors (including caregivers and analysts) are blinded to the patient treatment and blinding is verified.
The method used to verify the blinding was successful should be reported in the study.
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It is unfortunate that some of our reviewers appear to have collaborated with each other and, therefore,
supplied identical comments. Peer reviewers typically do not do this, particularly when we tell them the
draft is confidential. This sort of collaboration, and the resulting non-independent reviews, may not
provide us with the full spectrum of comments that we would like to see and, in some instances, may
lead to (or suggest) biased reviews.
How was it “objectively” judged that the groups were comparable?
If the authors report that they determined statistically that there were no group differences at baseline,
we accept their assessment, particularly if they provide statistical support. Alternately, if they present
data, we calculate differences using t-tests, the chi- square statistic or another statistical test to verify that
reported differences are statistically insignificant. Group comparability is also evaluated by assessing if
the following is reported: allocation concealment, >80% follow-up, <20% completion difference
between groups, comparable patient characteristics are present and reported, and in crossover trials if
results are reported for the control group and experimental group.
How was it decided that the outcome instruments were valid?
There are standard and well-known criteria that are used to determine whether an instrument is valid.
The instruments had to be supported by a study or report from a peer-reviewed article that showed the
instrument met these criteria.
What were the criteria for investigator bias?
The questions asked for bias include if the article and abstract agree, if all outcomes referred to in the
methods section are reported, if the analyses and hypothesis of the study were determined a priori to the
data collection.
I’m asking these questions not because they need to be added to the methods section, but to emphasize that all
quality evaluation systems are inherently subjective. The subjectivity may be at the level of defining the criteria
and then, on a case-by-case basis applying those criteria.
As discussed above, it is important to not equate subjectivity with bias. We are sensitive to bias and try to
remove as much of it as possible. We do this by defining the criteria for blinding, bias, and critical outcomes
prior to initiating the literature search. The list of questions asked concerning the six domains evaluated can be
found in Appendix VI. We will also add a quality document on our website detailing the quality evaluation of
every included study for reviewers.
Appendix VI, ll 3273. The first sentence is missing a verb.
Based on your comments, we have edited this typographical error.
Methods, Quality assessment. Please remove the statements that the quality was determined by computer. This
is implying a methodological rigor or impartiality that is not present (per the remainder of the Methods section).
The quality was determined by counting (which you implicitly performed in a spreadsheet program). This could
have just as easily been done without a computer (conceptually at least).
The fact that there are specific criteria for answering each question (described in almost 300 pages of
documentation) goes a long way to eliminating subjectivity. 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
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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 based only on those
data or those statements. 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. We
grant you that the questions, per se, are not answered by computer, but this is only because of the limitations of
current computing technology. Were better technology available, it would, indeed, be possible to have a
computer answer each question based on its “reading” of an electronic copy of the article.
We also note that the computer DOES determine what the final quality of any given study is, and it does so
using an algorithm, not a simple counting scheme. Given that virtually any computation can be done in a
spreadsheet or by hand (though many could not be completed in a lifetime), we are not sure of the full nature of
your comment.
We have modified the text of the Methods section to clarify the points we have made here.
.
Page 10, Table 1. What was your rationale for choosing these ranges of domains for different strengths of
evidence.
The rationale for choosing these ranges of domain flaws for quality is that a “high” strength study should be
constructed and implemented with thought prior to data collection. Many of the current studies published do not
even meet the criteria to be included in an eighth grade science fair. Medicine should and can do better.
Table 1 Relationship between Quality and Domain Scores for Interventions
Number of Domains

With No More Than
One “Unclear” Answer

0
1-2
3-4
>5

Strength of Evidence

High
Moderate
Low
Very Low

General: Apologies if I’m harping on your exact methods for quality determination, but as you note there are
>50 systems out there. If you’re going to introduce a >51st, you should demonstrate why your system is superior
(in fact, not just in theory).
We think that the specific criteria for answering each question make our system desirable.
The ideal quality rating/risk of bias instrument would be one that is empirically validated. By this, we mean an
instrument that has been empirically demonstrated, among other things, to have construct validity. In other
words, the system should be (in part) validated by showing it has the ability to separate out studies whose
results differ because of their quality/risk of bias. As you know, no instrument has been shown to have construct
validity or many of the other forms of validity. We acknowledge this about our instrument too.
Because of the difficulties in demonstrating that a quality rating instrument is truly valid, methodologists have
adopted the technique of using experts to determine which items should be in, and not in any given instrument.
Despite the fact that they often use formal techniques (e.g., the Delphi method) to do so, these methodologists
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are still relying on expert opinion. There is no small amount of irony here, because many of these same
methodologists decry the use of expert opinion when it comes to developing clinical practice guidelines. Indeed,
the evidence demonstrates that expert opinion, even when nearly unanimous, can be wrong. Hence, several
treatments that were once standard of care are now known to be ineffective. The same may well be true of
quality instruments, and it may be true because, despite the fact that these instruments were developed using
formal techniques, they still have not been shown to have the kinds of validity we would want from an
instrument. Because guideline developers are faced with a choice of imperfect instruments, we would hold that
the amount of bias that any given instrument allows becomes extremely important.

Pages 13-14, ll 1284-1299. It is not clear that relying on the data from industry-sponsored studies, as opposed to
their conclusions, at all deals with any bias from the industry support. The myriad evidence of bias from
industry-sponsored studies (publications) is based on the data, not the authors’ conclusions. From my
experience working with you on the 2007 guideline, the issue of publication bias (and selective reporting) due
to industry support is likely particularly important in this domain. It’s an interesting concept that the network
meta-analyses may reduce some of the bias, but I don’t believe that has yet been demonstrated. I think you will
need to more explicitly and completely account for industry sponsorship of the underlying studies in assessing
the strength of the evidence and thus the strength of the recommendations.
That we made comparisons not made by manufactures is a fact, not a hypothesis. As you note, whether the fact
that our network meta-analysis does not point to the superiority of any given prophylactic is not something we
can prove at this point (that would require a separate research project). However, these results are certainly not
what one would expect from a biased dataset.
We agree that selective reporting and/or publication bias may be an issue here. It could partly explain why we
have more data on the surrogate outcome of DVT than on patient-oriented outcomes like PE and bleeding. Our
recommendation is a “moderate” one and not a strong one partly because it is based on a surrogate outcome so,
in that way, we may be indirectly considering the impact of industry support. Empirically demonstrating this
would also require a separate project that is beyond the scope of the current guideline.
Page 14, ll 1300 ff. It is not clear why you chose not to follow at least the GRADE structure of 2 levels of
recommendations.
Aside from the poor quality of the medical literature and the lack of a completely empirical and justifiable way
of assessing quality and applicability, we allowed for basically three admissible strengths of evidence. We
chose to err on the side of inclusion and allow for a “wider confidence interval” around our decisions
concerning quality and applicability.
Table 7. I like how you used clear language to distinguish the different levels of recommendations, including
the opinion-based recommendations.
Thank you.
Page 16, ll 1370 ff. The paragraphs above describe a very rigorous criteria-based system for determining
recommendations and their strengths, that does not leave much room for “subjectivity” or “opinion”. It is
unclear how the details of the recommendations and their strengths could thus be subject to a vote. This needs to
be clarified, maybe with an example.
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As you can imagine, there is quite a bit of wordsmithing that goes on in work groups, and part of the voting is to
determine whether the work group agrees on that final language. Also, in some guidelines, the data are not
particularly clear, so work group discussion and voting are particularly needed.
Regardless, your statements are correct, however, we have tried to incorporate rigor and restrict “subjectivity”
in the process. That said, the process cannot work without a true marriage between statistician and clinician as
indicated in the newest report by the Institute of Medicine. The research analysts assign the preliminary strength
of a recommendation based solely on the quality of the body of evidence. The clinicians consider both the
quality and applicability of the evidence and vote on the final strength of the body of evidence for each
recommendation.
Page 20, ll 1483-89. You may want to consider putting these outcomes in some logical order. They’re currently
a bit hard to review for “completeness” since they are apparently randomized.
Good suggestion. We will put them in alphabetical order.
Also, what about other levels of importance for other outcomes, particularly very low importance?
Outcomes were categorized as critical, important or not important (Please see Appendix III). We report data for
all outcomes reported in the studies. All included studies in this guideline reported at least one of the critical
outcomes identified by the work group.
Page 20, ll 1512-3. Why 150,000 for major bleeding?
This was done to ensure convergence of the model. The other models converged sooner so fewer iterations were
required for the models.
Page 21, line 1525. You have an extra period.
Typographical error is corrected. Thank you.
Page 21, ll 1522-27. Please clarify. The Peto OR is not the same as the random effects model meta-analysis by
DerSimmonian and Laird. The latter can be called traditional. I don’t think Peto would accurately be called
traditional MA. I suspect there’s a missing sentence or two distinguishing when you used one vs. the other.
Thank you. There was, indeed, a missing sentence. We used the Peto OR when we referred to rare events. We
will add clarification to the guideline.
To improve readability of the whole report, I would suggest moving most of the tables and figures (which are
very nice) to an appendix.
Based on your comments as well as those of others, we have reorganized the guideline into five volumes.
Recommendation 2: I would suggest swapping the order of 2A and 2B, putting the 2 recommendations together,
and combining the rationale sections. 2A looked like a comprehensive list until I saw 2B.
Same for 3A/3B
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Based on your comments as well as those of other reviewers, we have combined some of the recommendations
and reorganized the guideline into five volumes.
Recommendation 5: I understand the limitations, but this recommendation is likely too generic and imprecise to
be of value to clinicians. There is an overwhelming amount of data and of analyses performed regarding this
recommendation, but the rationale does not sufficiently capture the results and overall conclusions. First, better
clarification is needed between Drug vs. No drug, on one hand, and Drug vs. Drug, on the other. Second, the
network meta-analysis should have allowed you to rank the drugs (and placebo). The rationale is too much of a
hand wave over a large body of evidence. I think it is a mistake to have no discussion, or better
recommendation, about which drugs to consider, at what doses, for what duration, when to start, etc.
We have edited the recommendations and the rationales, and hope the newer version is clearer. In doing so, we
have ranked the drug, as you suggested. We have also added recommendations for discontinuation of antiplatlet
agents and how to handle patients who have an elevated risk of bleeding and or active liver disease.
We have also reorganized the data for clarity. Finally, we have addressed what to do for patients who are at a
high risk of bleeding or at high risk of a venous thromboembolic event.
Recommendation 6: I agree with this recommendation and the rationale for it, but it’s not clear from the
rationale that this recommendation would reduce the loss of life and limb, a criterion of an opinion-based
recommendation.
Recommendation 6
In the absence of reliable evidence, it is the opinion of the work group that patients undergo early mobilization
following elective hip and knee arthroplasty.
From line 1332 through 1339:
“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).29 In effect, this means that the AAOS will only issue a consensusbased 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.”
We believe Recommendation 6 can be issued because it is of low cost, has few associated harms and reflects
current, routine clinical practice. The rationale further explains in line 2676, that “early mobilization following
hip or knee arthroplasty addresses the stasis limb of Virchow’s triad; movement promotes regional blood flow.”
Line 2689 states “that early mobilization has minimal cost, low risk to the patient, and is consistent with current
clinical practice” and therefore the workgroup issued a consensus-based recommendation.
Recommendation 8: Without a discussion of the potential harms of IVC filters, it is not clear why similarly
inconclusive evidence led you to recommend mobilization but not IVC filters for those with a contraindication
to chemoprophylaxis.
We will add clarification to the rationale. The work group did not make a consensus recommendation for or
against the use of inferior vena cava filters because they require surgery to place in the patient. This adds
substantial cost and therefore does not meet the criteria of a low cost procedure. Further, all surgery has
associated harms therefore a consensus-based recommendation cannot be issued.
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OVERALL ASSESSMENT
Would you recommend these guidelines for use in clinical practice? (check one)
Strongly recommend
Recommend (with provisions or alterations)
Would not recommend
Unsure
Note: Your answer to this question does not constitute an endorsement of this guideline. We ask this question as a
means of monitoring the clinical relevance of our guideline.
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supplier?
If YES, please identify company or supplier: Sanofi-Aventis, Bayer Schering Pharma, Daiichi-Sankyo,
Schering-Plough
Do you or a member of your immediate family receive any other financial or material support from any
pharmaceutical, biomaterial or orthopaedic device and equipment company or supplier?
If YES, please identify company or supplier: Sanofi-Aventis, Bayer Schering Pharma, Daiichi-Sankyo, Pfizer,
Servier, Bristol-Myers-Squibb, Boehringer-Ingelheim, Glaxo-Smith-Kline
Do you or a member of your immediate family receive any royalties, financial or material support from any
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
and/or orthopaedic publication?
If YES, please identify: Editorial board member of Journal of Thrombosis and Haemostasis
Do you or a member of your immediate family serve on the Board of Directors or a committee of any
medical and/or orthopaedic professional society?
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American College of Chest Physicians (ACCP) Consensus Guidelines on Antithrombotic therapy (panelist
of the chapter on treatment of venous thromboembolism)
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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 in WORD format to wies@aaos.org; please contact Jan Wies at (847) 384-4311 if
you have any questions. 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 return the completed form in WORD format by end of day May 22, 2011.
Please indicate your level of agreement with each of the following statements by placing an “X” in the appropriate box.

Disagree

Somewhat
Disagree

1. The recommendations are clearly stated
2. There is an explicit link between the recommendations and the
supporting evidence
3. Given the nature of the topic and the data, all clinically important
outcomes are considered
4. The guideline’s target audience is clearly described
5. The patients to whom this guideline is meant to apply are specifically
described
6. The criteria used to select articles for inclusion are appropriate
7. The reasons why some studies were excluded are clearly described
8. All important studies that met the article inclusion criteria are
included
9. The validity of the studies is appropriately appraised
10. The methods are described in such a way as to be reproducible.
11. The statistical methods are appropriate to the material and the
objectives of this guideline
12. Important parameters (e.g., setting, study population, study design)
that could affect study results are systematically addressed
13. Health benefits, side effects, and risks are adequately addressed
14. The writing style is appropriate for health care professionals.
15. The grades assigned to each recommendation are appropriate
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COMMENTS
PLEASE RETURN ALL COMMENTS IN WORD FORMAT
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

Dear Dr. Bounameaux,
We sincerely appreciate your thoughtful input. In order to address your concerns, please find below a point-bypoint response that has been edited and approved by the AAOS Chair and Vice-Chair of the physician work
group that developed this guideline.
This 2nd AAOS Antithrombotic Guidelines for prevention of venous thromboembolism in patients undergoing
elective total hip or knee arthroplasty is intended for surgeons and clinicians taking care of these patients.
My main concerns regarding this set of recommendations are the following:
1. Recommendation 5 that “suggests 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”, with a moderate grade of recommendation. With this soft recommendation, these
guidelines are definitely failing at their own goal to offer to clinicians and patients “the best available
course of action”.

We have re-worded the recommendation to make it clearer. Specifically, we now suggest that patients
receive prophylaxis, but also note that the available evidence does not provide sufficient guidance to
determine what the best available course of action is.
The grade of recommendation reflects the strength of the body of evidence that supports the
recommendation, the quality of the evidence and the likelihood that the recommendation will be
overturned in the future with high quality studies. This use of grades is in keeping with how others
develop guidelines. The strength of this Recommendation is “moderate” and we do not consider this
“soft”. There is an explicit link between the language of the guideline and the strength of the evidence
that supports a recommendation. Please see Table 7, line 1329 in the guideline.
Table 7 AAOS guideline language
Guideline Language Grade of Recommendation
We recommend
We suggest
The Practitioner might
We are unable to recommend for or against
In the absence of reliable evidence, the opinion of
this work group is*

Strong
Moderate
Weak
Inconclusive
Consensus

For a recommendation of a “Strong” grade, a minimum of two high quality studies 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 “Weak” grade. Recommendations addressed by only
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very low quality studies are consensus-based. To determine how we evaluate the quality of the studies
please see line 1118 thru 1163 in the guideline and the associated Appendix VI.
That said, based on your comments as well as those of others, we have clarified the guideline and also
Recommendation 5. The guideline will be divided into five chapters and the evidence for
Recommendation 5 was revisited and reorganized into several segments addressing mechanical
prophylaxis and drug classes.
The analysis includes studies with various sorts of antithrombotic agents such as Apixaban, Aspirin,
Dabigatran, Desirudin, Enoxaparin, Fondaparinux, Heparin, LY517717, Rivaroxaban, Tinzaparin, Warfarin,
YM150. The methodologic quality of the data obtained in these studies is however highly variable, some
studies are quite old, and the studies regarding mechanical compression are very old and generally of low
quality. Conversely, new large-scale are of very high quality. Thus, lumping together all these pharmacologic
and mechanical interventions does not appear appropriate or useful to the clinician.

1. The methodologic quality of all of the studies for Recommendation 5 were evaluated. The rationale
states at line 2034 that “There were 112 relevant randomized controlled studies that were of high or
medium quality for both hip and knee arthroplasty (see Table 44).” We do not believe that this is “highly
variable.”
2. Some studies are older and some have low applicability; none were of low quality. These studies meet
the inclusion criteria set forth a priori to the literature search. The work group intended to be inclusive.
Please note that our analysis does not “lump” these interventions together. Rather, it compares them.
Many high-quality meta-analyses and controlled studies are not mentioned at all even though they provided
evidence for the efficacy of thromboprophylaxis.

It is not clear which meta-analyses you refer to, but many such existing analyses are far from perfect. Some
assume that all drugs in a given class are of similar effectiveness and, therefore, lump them together. Others
compare prophylactic regimens more by inference that by direct comparison. These latter analyses make the
implicit assumption that the patients and treatments are similar enough to allow for such comparisons. We did
not make such an assumption but, rather, tested it empirically. This is how, for example, we obtained empirical
evidence that the older studies of heparin were too different to be compared to more recent studies.
2. Recommendation 2B and 3B say patients undergoing elective hip or knee arthroplasty be risk stratified
based on prior history of venous thromboembolic disease and prior history of bleeding disorder or
active liver disease that may warrant individualized care. What would be that individualized care ?

We take your point, and have added two new recommendations (see below), one that specifies how to
prophylax a patient at a high risk for a venous thromboembolic event, and one that specifies how to
prophylax a patient at high risk for bleeding.
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)
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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.
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(Grade of Recommendation: Consensus)
3. The AAOS grading of recommendation differs from the WHO recommended GRADE system that
usefully combines the strength of the recommendation and the assessment of the supporting evidence.
To my knowledge, the GRADE system has been endorsed by WHO while the supposed advantages of
the AAOS system are far from obvious, at least to me (more subjective).

The AAOS system is similar to the GRADE system. Both systems use quality and other factors to
determine the strength of the recommendation. Please see line 937 in the guideline and the section
“Preventing Bias in AAOS Clinical Practice Guidelines.” The GRADE system, however, is not as
proscriptive as the AAOS system in the way study quality (aka risk of bias) is assessed. As you know,
guideline developers are often tempted to say a study has a low risk of bias if it agrees with their prior
beliefs, and say the opposite if a study’s results are uncomfortable for them. The AAOS system prevents
this.

4. Finally, the graphical representation of the network meta-analyses is not very appealing to me, and more
importantly, its methodological validity may be debatable.

1. Our graphical representation of the network meta-analyses is the “industry standard.” The paper at
http://www.ispor.org/workpaper/interpreting-indirect-treatment-comparison-and-network-meta-analysisstudies-for-decision-making.pdf contains a checklist that specifically suggests that such figures
accompany a network meta-analysis.
2. We understand that the method we used is new. The other choices would be to conduct meta-analyses
of individual prophylactic agents or to conduct a qualitative review. In either case, one would ultimately
wind up trying to make the same comparisons that were made in our network meta-analysis. However,
one would be doing so without testing some of the assumptions underlying those comparisons. Network
meta-analysis both allows one to test some of those assumptions and to formalize the thought processes
that one is using.
Thank you for your careful evaluation of this document.

OVERALL ASSESSMENT
Would you recommend these guidelines for use in clinical practice? (check one)
Strongly recommend
Recommend (with provisions or alterations)
Would not recommend
Unsure
Note: Your answer to this question does not constitute an endorsement of this guideline. We ask this question as a
means of monitoring the clinical relevance of our guideline.
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Attachment: Summary of Recommendations with edits as a result of peer review input.

1. We recommend against routine post-operative duplex ultrasonography screening of patients who
undergo elective hip or knee arthroplasty. (Grade of Recommendation: Strong)
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: Weak) 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)
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) 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)
4. We suggest that patients discontinue antiplatelet agents (e.g., aspirin, clopidogrel) before undergoing
elective hip or knee arthroplasty. (Grade of Recommendation: Moderate)
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) 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) 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)
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)
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)
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)
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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 disease. (Grade of
Recommendation: Moderate)
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)
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changes to the documents; therefore, endorsement cannot occur until the AAOS Board of Directors officially approves the
final guideline.
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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 in WORD format to wies@aaos.org; please contact Jan Wies at (847) 384-4311 if
you have any questions. 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 return the completed form in WORD format by end of day May 22, 2011.
Please indicate your level of agreement with each of the following statements by placing an “X” in the appropriate box.

Disagree

Somewhat
Disagree

1. The recommendations are clearly stated
2. There is an explicit link between the recommendations and the
supporting evidence
3. Given the nature of the topic and the data, all clinically important
outcomes are considered
4. The guideline’s target audience is clearly described
5. The patients to whom this guideline is meant to apply are specifically
described
6. The criteria used to select articles for inclusion are appropriate
7. The reasons why some studies were excluded are clearly described
8. All important studies that met the article inclusion criteria are
included
9. The validity of the studies is appropriately appraised
10. The methods are described in such a way as to be reproducible.
11. The statistical methods are appropriate to the material and the
objectives of this guideline
12. Important parameters (e.g., setting, study population, study design)
that could affect study results are systematically addressed
13. Health benefits, side effects, and risks are adequately addressed
14. The writing style is appropriate for health care professionals.
15. The grades assigned to each recommendation are appropriate
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COMMENTS
PLEASE RETURN ALL COMMENTS IN WORD FORMAT
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
Page 53, Lines 1768-1779
The panel states that studies leading to a possible recommendation for the risk stratification for VTE in patients using the extensive list
of risk factors provide a recommendation grade of “inconclusive”. Understanding risk factors in individual patients helps provide a solid
foundation for determining appropriate use of DVT/PE prophylaxis. In a large number of hospitalized patients, particularly those
undergoing surgery, multiple risk factors may exist for the development of VTE. As such, consideration should be given to providing a
stronger recommendation for the routine analysis of those individual patient risk factors and their relationship to VTE prevention.
The strengths of our recommendations are determined by the amount, quality, and relevance of the available evidence, and we
incorporate these factors (and a few others) into our strength determinations according to a strict protocol. This ensures that we are
transparent about how we reached these strengths, that there is consistency within and among guidelines, and that the strength
determinations are unbiased. That being said, the available evidence does not justify a stronger recommendation.
We have, however, rewritten Recommendation 2 to improve its clarity. It now reads:
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: Weak
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

Patients undergoing elective hip or knee arthroplasty are already at high risk for venous thromboembolic disease (VTED). 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. The grade of “inconclusive” is based on the available
evidence that is summarized in Table 19. The rationale discusses the evidence and states that this may 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.
As illustrated in table 19, no data specific to hip and knee arthroplasty patients were found addressing many potential risk factors and
the strength of the quality of the evidence is low or very low; this is unreliable data. Twenty-nine studies addressed whether patients
with one or more potential risk factors, other than previous VTED, have higher rates of VTED. Many of them found no statistically
significant differences. We do not want to base a national guideline or change standard medical practice on such unreliable data.
Page 135, Lines 2001-2005; 2008-2011
A grade recommendation of “moderate” was issued for prevention of VTE utilizing pharmacological and/or mechanical agents in
patients undergoing elective knee or hip arthroplasty, based on the outcomes that were assessed. It may be helpful for the readers to
be provided with additional information to assist in understanding what constitutes a critical outcome and why proximal DVT, which has
a widely accepted link to PE, was omitted from the grouping, but included in the meta-analyses.
Appendix III, page 455, describes our processes for determining critical outcomes. This is the first task for our workgroups, is completed
using three DELPHI rounds, and is also completed a priori to the literature searches to limit bias. 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. We always defer to patientoriented outcomes as opposed to surrogate outcomes. The work group identified seven critical outcomes for this guideline: death from
pulmonary embolism, death from bleeding, symptomatic pulmonary embolism, reoperation due to bleeding, periprosthetic joint infection,
reoperation for any reason within 90 days of surgery and all cause mortality.
The work group identified the following outcomes as important but not critical: 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-
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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”.
We included a meta analyses of DVT outcomes, even though they were not determined to be “critical”, because the work group
recognizes the diversity of opinions concerning the importance of all DVTs as outcomes. The workgroup did identify DVT as an
important outcome and enough data was available to perform meta-analysis.

Page 136, Lines 2043-2053
The draft states that no studies of pharmacological agents have shown a statistically significant effect in preventing the four named
critical outcomes. However, positive risk/benefit ratios in thromboprophylaxis have been widely documented for both patient outcomes
and reduction in healthcare costs. Many organizations, including AHRQ, have supported the use of pharmacological VTE prophylaxis
and noted its underuse, despite the potential benefit to the patient. The Joint Commission also includes VTE prophylaxis for patients in
a core measure set, and designates the practice as an accountability measure, one that, through robust evaluation and based on
scientific evidence, has been shown to improve patient outcomes.
Our guideline also supports the use of pharmacological VTE prophylaxis. Recommendation 5 states:
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
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
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
We have also re-written the rartionale underpinning this recommendation for the sake of clarity.
Page 137, Lines 2084-2085
This section provides a list of pharmacological agents that were used in the literature search for the recommendations associated with
VTE prevention in patients undergoing elective knee or hip arthroplasty. It is also noted in the draft that several of the listed agents are
not approved for use in the United States. However, among the agents listed that are approved for use and marketing in the United
States, several of them are not even approved for the prevention of VTE in patients undergoing elective hip/knee arthroscopy; rather,
the most common approved indications are for stroke prevention in A-fib patients, It may be important to note this fact as the literature
is being reviewed, as some of the newer anticoagulation agents are actually specifically contraindicated for use in post-surgical
patients.
Based on reviewer comments, we eliminated the specific list of pharmacological agents from the rational for Recommendation 5 since
we could not make recommendations concerning the efficacy of one agent over another. The following text (lines 2085-2089) were
incorporated per our legal department to address off-label use:
“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.”
In addition, every volume of the guideline contains our disclaimer that includes the following text:
“Patient care and treatment should always be based on a clinician’s independent medical judgment given the individual clinical
circumstances.”

General: The amount of work and considerations that went into construction the recommendations was very apparent, particularly in
the effort to prevent bias and the new statistical analysis technique utilized in the review.
Thank you!
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OVERALL ASSESSMENT
Would you recommend these guidelines for use in clinical practice? (check one)
Strongly recommend
Recommend (with provisions or alterations)
Would not recommend
Unsure
Note: Your answer to this question does not constitute an endorsement of this guideline. We ask this question as a
means of monitoring the clinical relevance of our guideline.
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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 in WORD format to wies@aaos.org; please contact Jan Wies at (847) 384-4311 if
you have any questions. 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 return the completed form in WORD format by end of day May 22, 2011.
Please indicate your level of agreement with each of the following statements by placing an “X” in the appropriate box.

Disagree

Somewhat
Disagree

1. The recommendations are clearly stated
2. There is an explicit link between the recommendations and the
supporting evidence
3. Given the nature of the topic and the data, all clinically important
outcomes are considered
4. The guideline’s target audience is clearly described
5. The patients to whom this guideline is meant to apply are specifically
described
6. The criteria used to select articles for inclusion are appropriate
7. The reasons why some studies were excluded are clearly described
8. All important studies that met the article inclusion criteria are
included
9. The validity of the studies is appropriately appraised
10. The methods are described in such a way as to be reproducible.
11. The statistical methods are appropriate to the material and the
objectives of this guideline
12. Important parameters (e.g., setting, study population, study design)
that could affect study results are systematically addressed
13. Health benefits, side effects, and risks are adequately addressed
14. The writing style is appropriate for health care professionals.
15. The grades assigned to each recommendation are appropriate
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COMMENTS
PLEASE RETURN ALL COMMENTS IN WORD FORMAT
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

Dear Dr. Davis,
We sincerely appreciate your thoughtful input. In order to address your concerns, please find below a point-by-point
response that has been edited and approved by the AAOS Chair and Vice-Chair of the physician work group that
developed this guideline.

The evaluation of the subject area is complete, the scientific analysis is rigorous and the conclusions are based
on the currently existing literature.
Thank you.
Unfortunately, there have been few high quality studies performed in this area which precludes conclusions at
this level of rigor for most questions. This analysis does clearly outline the need for additional high quality
studies in this area.
We have outlined the suggested need for studies in the “Future Research” sections of the guideline.
As always, the dilemma when the data is inadequate is whether to draw the best conclusions you can from
inadequate data knowing that they may be incorrect or to not draw any conclusions to avoid incorrect ones. It is
difficult to know where to make this trade-off. In an effort to be scientifically rigorous, I think that perhaps
these guidelines have gone a bit too far toward not drawing any conclusions. The clinician is going to have to
make some decisions on what anti- coagulation program to use, how long to use it and how to adjust for
individual patient circumstances but unfortunately these guidelines do not provide much help. I don’t think that
the guidelines are particularly valuable to the membership in terms of determining how to proceed in a clinical
situation. In my opinion the prior set of guidelines, although based in many instances on expert consensus
opinion, was much more valuable to the practicing orthopaedic surgeon.
We understand and appreciate your comments. Based on them as well as on similar comments by others, we
have re-worded Recommendation 5 and have reorganized the data for clarity. Also, we have addressed what to
do for patients who are at a high risk of bleeding or at high risk of a venous thromboembolic event. For your
convenience we have attached the reworded recommendations below.
We sincerely Thank-you for your time and expertise in reviewing these materials.

OVERALL ASSESSMENT
Would you recommend these guidelines for use in clinical practice? (check one)
Strongly recommend
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Recommend (with provisions or alterations)
Would not recommend
Unsure
Note: Your answer to this question does not constitute an endorsement of this guideline. We ask this question as a
means of monitoring the clinical relevance of our guideline.
Summary of Recommendations

1. We recommend against routine post-operative duplex ultrasonography screening of patients who
undergo elective hip or knee arthroplasty. (Grade of Recommendation: Strong)
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: Weak) 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)
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) 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)
4. We suggest that patients discontinue antiplatelet agents (e.g., aspirin, clopidogrel) before undergoing
elective hip or knee arthroplasty. (Grade of Recommendation: Moderate)
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) 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) 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)
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)
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
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liver disease, use mechanical compressive devices for preventing venous thromboembolism. (Grade of
Recommendation: Consensus)
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)
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 disease. (Grade of
Recommendation: Moderate)
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)
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John Eikelboom
Associate Professor
Department of Medicine, McMaster University, Hamilton ON
Potential conflicts of Interest
I have received honoraria and/or research support from companies that manufacture pharmacological drugs
and/or devices for the prevention of venous thromboembolism.
I am a member of the ACCP Antithrombotic Guidelines group.
I was lead author on a commentary that was highly critical of the first AAOS guideline for prevention of venous
thromboembolism.
I am co-author on a commentary that highlights the efficacy of aspirin for the prevention of venous
thromboembolism in patients undergoing major orthopedic surgery.
I am a co-author on meta-analyses examining different durations of anticoagulation for the prevention of venous
thromboembolism in patients undergoing major orthopedic surgery.
Dear Dr. Eikelboom,
We sincerely appreciate your thoughtful input. In order to address your concerns, please find below a point-by-point
response that has been edited and approved by the AAOS Chair and Vice-Chair of the physician work group that
developed this guideline.

Review
The AAOS has produced a second edition of their Antithrombotic Guidelines for prevention of venous
thromboembolic disease in patients undergoing elective hip and knee arthroplasty. The guideline is intended for
orthopedic surgeons and all clinicians involved in the prevention of venous thromboembolism in patients
undergoing elective hip and knee arthroplasty.
The AAOS expresses the hope (Line 872) “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”. The latter is a lofty goal but with over 800 pages of dense text
and tables this document will present a challenge for clinicians to digest. In the absence of specific guidance
about the choice of thromboprophylaxis (see below) I am concerned that this document cannot be used to
describe why the chosen treatment represents the best available course of action.
We completely agree. The document you reviewed is the intellectual underpinning for numerous, shorter, more
readable guideline-related documents that we will eventually disseminate. However, we want our reviewers to
have full access to all of the material and analyses that went into developing this guideline so that they could
make informed comments.
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In addition, we have reorganized and re-worded Recommendation 5 so that it is clearer. Please see the attached
change summary that details the changes we made to this recommendation. Since the full guideline that you
reviewed will be available on our website, we have also divided it into five volumes for publication:
Introduction and Methods; Recommendations; Appendices; Comparisons to previous AAOS guidelines,
systematic reviews and other pertinent documents and Appraisal: Quality and Applicability. The final document
on quality details the quality evaluation of every included study.
The AAOS used network meta-analysis to summarize the data from trials of thromboprophylaxis. While this
methodology has value in interpreting the available randomized evidence from networks of trials and can rank
many different treatments (Salanti et al. Statistical Methods in Medical Research 2008; 17: 279-301), such
evidence is in part based on indirect comparisons and thus subject to confounding. This does not mean that
indirect meta-analysis should not be used but it certainly suggests that the data should be interpreted with great
caution.
We agree and this is why we used a very conservative approach to the interpretation of the data for
Recommendation 5 concerning the various pharmacologic agents and mechanical devices. It is also important to
consider the alternatives to a network meta-analysis; a qualitative review or a semi-quantitative review in which
the results of meta-analyses of drugs or drug classes are compared to each other and/or to the results of
individual trials. Each of these alternatives has the same underlying assumptions as the network meta-analysis,
but in the case of the alternatives, there are implicit assumptions that are not tested. Accordingly, although the
results of our network meta-analysis must be viewed with caution, the results of the alternatives should
probably be viewed with even greater caution.
The AAOS guidelines are critical of the GRADE system and suggest that their methods provide a more robust
approach to determining the quality of the included studies. They make reference to the use of a computer
system to decide on quality but their domains for assessing quality (as detailed in line 1127 and following)
would appear also to require judgment. For example, what is “sufficient” blinding to mitigate against placebo
effect? What is a “comparable” patient group? What does it mean that interventions were delivered in such a
way that observer effects could “reasonably” be attributed to their intervention? How can it be decided that the
instruments used to measure outcomes were “valid”? How was “investigator bias” assessed?
The questions we ask are common questions, and nearly everyone who evaluates the quality/risk of bias of a
study asks them in one form or another. The difficulty is that they often do so in the absence of specific criteria
for when one should answer “Yes,” “No,” or “Unclear” to any given question. The computer system we
describe comes with almost 300 pages of help files that document the criteria required for answering each
question. This goes a long way towards eliminating variable (and subjective) interpretations on how to answer
each question, a statement supported by the fact that our Kappa coefficients for inter-rater agreement exceed
0.9.
In its 2011 report on clinical practice guidelines, the Institute of Medicine stated that “The quality of CPG
development processes and guideline developer adherence to quality standards have remained unsatisfactory for
decades” We agree with them, and believe that controlling bias is a key component of improving guideline
quality. That is why we take virtually every step we can think of to eliminate bias. If bias is present, not only is
it possible for a guideline to work in something other than the best interests of patients, but all of the remaining
work that goes into developing a guideline is rendered suspect, at best.
The fact that there are specific criteria for answering each question (described in almost 300 pages of
documentation) goes a long way to eliminating subjectivity. The simplest example, the AAOS question “Was
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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 based only on those
data or those statments. 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. We
grant you that the questions, per se, are not answered by computer, but this is only because of the limitations of
current computing technology. Were better technology available, it would, indeed, be possible to have a
computer answer each question based on its “reading” of an electronic copy of the article.
To prevent bias, however, one must do more than ensure that the answers to the individual questions are free
from bias. The goal of any quality/risk of bias evaluation is to arrive at a single determination of the quality/risk
of bias inherent in each study. It is not unreasonable to suggest that many guideline developers have seen
instances were a given study with a given flaw is rated as high quality if it provides results that agree with the
developers’ preconceived desires, while a study with the same flaw is rated as being of lower quality if it
provides results that are uncomfortable for a guideline developer. In short, there is substantial opportunity for
bias when the answers to the individual questions are translated into a final quality/risk of bias rating. The
computer program completely eliminates this source of bias.
We have modified the text of the Methods section to clarify the points we have made here.
What is sufficient blinding?
Use of the word “Sufficient” was an editorial error. Be that as it may, blinding occurs when patients and
assessors (including caregivers and analysts) are blinded to the patient treatment and blinding is verified.
The method used to verify the blinding was successful should be reported in the study.
It is unfortunate that some of our reviewers appear to have collaborated with each other and, therefore,
supplied identical comments. Peer reviewers typically do not do this, particularly when we tell them the
draft is confidential. This sort of collaboration, and the resulting non-independent reviews, may not
provide us with the full spectrum of comments that we would like to see and, in some instances, may
lead to (or suggest) biased reviews.

How was it “objectively” judged that the groups were comparable?
If the authors report that they determined statistically that there were no group differences at baseline,
we accept their assessment, particularly if they provide statistical support. Alternately, if they present
data, we calculate differences using t-tests, the chi- square statistic or another statistical test to verify that
reported differences are statistically insignificant. Group comparability is also evaluated by assessing if
the following is reported: allocation concealment, >80% follow-up, <20% completion difference
between groups, comparable patient characteristics are present and reported, and in crossover trials if
results are reported for the control group and experimental group.
How was it decided that the outcome instruments were valid?
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There are standard and well-known criteria that are used to determine whether an instrument is valid.
The instruments had to be supported by a study or report from a peer-reviewed article that showed the
instrument met these criteria.
What were the criteria for investigator bias?
The questions asked for bias include if the article and abstract agree, if all outcomes referred to in the
methods section are reported, if the analyses and hypothesis of the study were determined a priori to the
data collection.
The AAOS review combines the results of phase II and phase III trials, including data from trials of drugs (e.g.,
desirudin, LY517717, YM150) and trials evaluating drug doses (e.g., from phase II dabigatran trials) that are
not approved for clinical use. It is difficult to understand how inclusion of non-approved drugs and doses is
relevant and it is unclear what impact their inclusion has on the results of the network meta-analysis.
Our review does use phase II and III trials, but this distinction is not particularly useful because it says little
about how well these trials were designed. We included drugs and doses not currently approved in the United
States (as we state on line 2085) because our focus is on what is best for patients, and because this guideline
will not be limited to US circulation. Statistical analyses suggest that these trials are consistent with other trials
in the analyses. Our results did not appreciably change when we omitted some of these trials during sensitivity
analysis.
The AAOS state that they were unable to make a recommendation on the duration of anticoagulation for
prevention of venous thromboembolism despite the availability of data from multiple placebo-controlled
randomized trials. Where are the pooled data from these trials?
Based on your comments as well as those of other reviewers, we have discussed the evidence concerning
duration of anticoagulation and proposed this as a future area for further investigation. Your systematic review
and conclusion on the topic are listed in Appendix XIV. While the available evidence for Recommendation 5
supports prophylaxis, a specific chemo prophylactic agent could not be identified. Corresponding information is
limited on doses and duration for all agents. If efficacy of a specific agent cannot be identified, specific duration
of agents cannot be recommended. Venous thromboembolism may result in patient death or significant
complication but chemo prophylactic agents may also have associated complications exacerbated with duration
of use. We found only four quality studies that address two agents (three studies address enoxaparin and one
dalteparin) and corresponding durations. Two of these studies are industry sponsored. Based on limited
available evidence, the work group added this important topic to the future research section.
Recommendation 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) 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) 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)”
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The AAOS indicates that it does not typically recommend new medical devices, drugs or procedures. What this
position does not take into account is that recent trials may have included far more patients than ever included
in historical trials with such interventions.
Although the AAOS may be unique in openly stating that it typically does not recommend new devices, drugs,
or procedures, it is very well-known that research syntheses, in general, have difficulty with new technologies.
This is because the first evidence on them is typically comprised of data from small, uncontrolled studies, and is
almost uniformly positive. Given that this is so well-known, we admit to some surprise over your comment.
Obviously, we would include recent, large, randomized controlled trials.
The most important part of this document is the section related to the use of thromboprophylaxis. On this issue
the AAOS fails to provide any specific recommendations for clinicians. Rather, the AAOS (line 103) “suggests
the use of pharmacologic agent and/or mechanical compression devices for the prevention of venous
thromboembolic diseases in patients undergoing elective hip or knee arthroplasty”. If the AAOS believes that
no one approach is favored over another I think this merits a specific recommendations. The same applies to
individual pharmacological agents and mechanical devices.
Based on your comments as well as those of others, Recommendation 5 has been reworded and clarified. It is
listed above in the previous discussion for your convenience.
The recommendation suggesting the use of pharmacologic agent and/or mechanical compression devices for the
prevention of venous thromboembolic diseases in patients undergoing elective hip or knee arthroplasty appears
to be based on the apparent lack of evidence for a benefit of any pharmacological agent for the prevention of
“all-cause mortality, symptomatic pulmonary emboli, symptomatic DVT, and major bleeding”.
This is correct. The critical outcomes defined by the work group for this guideline were death from PE or
bleeding, all cause mortality, symptomatic PE, reoperation due to bleeding, reoperation for any reason within 90
days of surgery and periprosthetic joint infection.
The latter conclusion flies in the face of high quality evidence from randomized controlled trials concerning the
effectiveness of aspirin (e.g., antithrombotic trialists collaboration meta-analysis), heparin (e.g., Collins metaanalysis data) and extended-duration LMWH (e.g., Hull meta-analysis) compared with placebo or no active
control for the prevention of pulmonary embolism in surgical patients, including those undergoing hip or knee
surgery.
1. The aspirin meta-analysis included numerous small trials. For example, for the outcome of DVT, the
average trial size was only 66 patients. The average control group DVT rate was 53.2% and the average
control group PE rate was 5.4%. The control group event rates in the trials we examined were
approximately 30% lower for DVT and over 6-fold lower for PE. This suggests that the results of these
older trials do not reflect current medical practice.
2. The Collins meta-analysis included trials from the 1970’s. As with aspirin, it is unlikely that the results
of these trials apply to current medical practice. For example, the event rates observed in the Collins
meta-analysis were, depending on outcome, anywhere from two to ten times higher than the rates we
observed in contemporary trials. Assuming that the results of Collins meta-analysis apply to
contemporary practice is a good example of one of the above-discussed implicit assumptions of
qualitative and semi-quantitative reviews. The formal checks on these assumptions that are engendered
by network meta-analysis suggests that caution should be exercised when considering these alternatives
to network meta-analysis.
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3. We did support ASA.
The AAOS not only ignore the results of meta-analyses of randomized controlled trials but appear to exclude
key historical meta-analysis (e.g., aspirin meta-analysis by the Antithrombotic Trialists’ Collaboration; heparin
meta-analysis by Collins) and in doing so virtually eliminate the possibility of concluding that
thromboprophylaxis compared with no thromboprophylaxis is effective for the prevention of critical events as
defined in this guideline.
Since we concluded that thromboprophylaxis is better than no thromboprophylaxis, your assertion that we could
not come to this conclusion because we excluded certain meta-analyses is clearly incorrect. We perform our
own de novo analysis, based on the inclusion criteria specified by our work groups. Others’ systematic reviews
and meta- analyses are acknowledged, summarized and compiled in Appendix XVI for the reader’s
convenience.
Once these historical studies are excluded we have very few studies that have compared pharmacological
thromboprophylaxis with no thromboprophylaxis because in many jurisdictions it is deemed unethical to
perform further studies against placebo. Thus, subsequent trials used active comparators and in almost all cases
were not powered for critical events.
Please note that we did not just compare prophylactic agents to placebo. As we described in the document, we
also performed a series of network meta-analyses in which these agents were compared to each other. The
results of our comparisons to placebo suggest that prophylaxis is better than no prophylaxis. However, the
results of this analysis and the results of the network meta-analysis in which we compared different agents do
not provide clear support for any specific prophylactic strategy.

OVERALL ASSESSMENT
Would you recommend these guidelines for use in clinical practice? (check one)
Strongly recommend
Recommend (with provisions or alterations)
X

Would not recommend
Unsure

Note: Your answer to this question does not constitute an endorsement of this guideline. We ask this question as a
means of monitoring the clinical relevance of our guideline.
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Disagree
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1. The recommendations are clearly stated
2. There is an explicit link between the recommendations and the
supporting evidence
3. Given the nature of the topic and the data, all clinically important
outcomes are considered
4. The guideline’s target audience is clearly described
5. The patients to whom this guideline is meant to apply are specifically
described
6. The criteria used to select articles for inclusion are appropriate
7. The reasons why some studies were excluded are clearly described
8. All important studies that met the article inclusion criteria are
included
9. The validity of the studies is appropriately appraised
10. The methods are described in such a way as to be reproducible.
11. The statistical methods are appropriate to the material and the
objectives of this guideline
12. Important parameters (e.g., setting, study population, study design)
that could affect study results are systematically addressed
13. Health benefits, side effects, and risks are adequately addressed
14. The writing style is appropriate for health care professionals.
15. The grades assigned to each recommendation are appropriate
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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

Dear Dr. Ytter,
We sincerely appreciate your thoughtful input. In order to address your concerns, please find below a point-by-point
response that has been edited and approved by the AAOS Chair and Vice-Chair of the physician work group that
developed this guideline.
[Additional COI disclosure: the author of this review is a long-time member of the GRADE working group and co-author on
publications regarding that methodology; I have received a grant from the AHRQ to support some GRADE work 3 years ago;
as such I would like to disclose an intellectual conflict of interest while writing this review]

Thank you
The American College of Chest Physicians and this reviewer appreciate the opportunity to review and provide
feedback to the American Academy of Orthopedic Surgery on these guidelines addressing venous
thromboembolism. Our organizations both hope that these guidelines and our 9th edition guidelines on this
subject will provide more clarity to the end users. Overall, this edition achieves an important advance over the
previous guidelines, now including all patient important outcomes. Some general and more specific comments
are offered below to be constructive and useful for the authors.
The authors went to great length to systematically identify all relevant literature; criteria were present on how
the evidence was to be selected, the relevant data extracted, the evidence critically appraised for methodological
problems, and summary estimates created using meta-analytic techniques. They constructed a grading
framework to rate the strength of evidence and recommendations. The guideline members disclosed conflicts of
interest and they used an unconflicted methodologist to perform the necessary steps in the systematic review.
The overall objectives are clear; they used preliminary recommendations as a guide to define clinical questions
a priori, and the target population is sufficiently described.
Thank you.
However, there are some issues related to guideline methodology, analysis, and presentation that are not entirely
clear and could benefit from clarification:
General observations:
It is unclear how patient’s values and preferences were estimated and how attempts were made to incorporate
those values and preferences in the guidance document.
We are currently working on incorporating patient’s values and preferences into our processes. We hope to have
preliminary processes defined in early 2012. Our emphasis on patient-oriented (as opposed to surrogate)
outcomes undoubtedly mitigates this issue.
The guideline is very long with 472 pages in the main document and an additional 400+ pages of appendices.
This makes the document difficult to read. Sometimes, essential information is buried deeply in tables or
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figures. One immediate solution for example would be to move the list of excluded studies into the appendix, as
those are only rarely needed.
In order to make the materials more manageable, we will publish the document in five volumes: Introduction
and Methods; Recommendations; a volume comparing our guideline to the IOM report, others’ Systematic
Reviews and other Guidelines; Appendices; Appraisal of Quality, detailing the quality evaluation of every
included study in this guideline.
Some single tables are extremely long (eg, table 44 alone spans 73 pages). The network meta-analysis plots
only show summary effects across studies and since the trials that contribute to the effect estimate are not
displayed, it is difficult to appraise how the meta-analysis was done (eg, whether the correct number of events
were extracted). Although the event rates from single trials are listed in the tables 126 and following, they are
listed as percentage and not as the actual number of events.
The study results tables now span approximately 80 pages, so we had a lot of discussion about just how much
raw data we should put in the document. Given that we have the study n’s and the percentage of enrollees
experiencing each outcome, those few readers who want to check whether we correctly recorded the correct
numbers of events can easily copy and paste the relevant tables into a spreadsheet and compute the number of
events. Obviously, data tables this long are unlikely to be published in a peer-reviewed journal, but we make all
such tables for all of our guidelines publicly available on our website.
There are multiple reference lists/bibliographies which makes finding the correct citation somewhat difficult.
The bibliography contains the citations in the introductory section of the guideline. The guideline contains
tables and lists for each recommendation and these should be consulted for the citations for each. Cumulative
lists of the references, included studies and excluded studies are in the Appendices. We believe that we are more
transparent than most other guideline developers.
Methods:
Chapter: preventing bias in AAOS clinical practice guideline. The authors give an overview of the
methodological goals and explain their system that is based on a computer software assisted approach for rating
the risk of bias for single studies. The authors claim that their process of computer assistance rating study
quality “removes virtually all bias from arriving at these ratings.” There is no empirical evidence cited to
support this claim. Presumable, the methodologist rater, after reading a study, has to enter a determination into
the computer whether a domain “was flawed” or not. This is a judgment call and those judgments will vary
depending on the methodological training, content knowledge, and experience of the rater. The statement
“removes virtually all bias from arriving at these ratings” is therefore overly optimistic, not supported by any
cited evidence, and not consistent with other empirical evidence in the field of guideline methodology, which
has demonstrated that use of scales and other quantitative systems to rate quality of evidence is of no advantage
and potentially can lead to errors.
1. Actually, the rater does not determine whether a domain was flawed. The computer does. It does so
according to a set of rules laid out a priori, and that we use for all of our clinical practice guidelines. As
such, we know how we will evaluate the quality of studies in any given guideline even before it is
selected as a guideline topic. Given this, it is simply not possible for our quality appraisal to be biased
for or against any given medical device, drug, or procedure.
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2. Unfortunately, bias, due not only to financial but other causes seems to exist in many clinical practice
guidelines (CPGs). In its 2011 report on clinical practice guidelines, the Institute of Medicine stated that
“The quality of CPG development processes and guideline developer adherence to quality standards
have remained unsatisfactory for decades.” We agree with them, and believe that controlling bias is a
key component of improving guideline quality. That is why we take virtually every step we can think of
to eliminate bias. If bias is present, not only is it possible for a guideline to work in something other than
the best interests of patients, but all of the remaining work that goes into developing a guideline is
rendered suspect, at best. In our system, guideline work groups cannot rate a study as being of high
quality because it comes to conclusions they find “desirable,” nor can they rate a study as being of lower
quality because it comes to conclusions they find “undesirable.” Similarly, they cannot rate the studies
they authored as being of higher quality than other studies. We accomplish this not only through use of
our computer software, but also by having conflict-free methodologists appraising each study.
3. The computer system comes with almost 300 pages that describe, in detail, the criteria required for a
“Yes”, “No”, or “Unclear” answer to each question. As such, answering the questions does not depend
upon experience and expertise as much as one might think. This is demonstrated by the fact that our
Kappa values for inter-rater agreement are above 0.9.
4. The point of assessing the quality or (risk of bias) of a given study is to arrive at a final quality rating for
that study. Virtually everyone who evaluates the literature does this. Logically, there are only two ways
this can be accomplished, through a formal rating system or through an informal system that often
contains many implicit judgments. There is no evidence that these informal systems are superior to
formal ones and, given the current state of knowledge about how to arrive at a quality/risk of bias
assessment for a given study, one should prefer systems that make greater attempts to eliminate bias to
systems that make lesser attempts to do so. We also suggest that systems in which every decision made
is transparent are preferable to systems that lack this transparency. This means preferring formal rating
systems.
5. We would disagree that the literature shows that formal rating systems, per se, are harmful. What it
shows is that the several systems that have been examined have not shown a correlation between quality
ranking and effect size. Assuming that what applies to a small number of scales applies to all possible
scales is a fairly substantial inductive leap.
6. The simple fact is that those who choose to determine strengths of evidence and grades of
recommendations are, and must make decisions about quality, and they all have to do so using methods
that have not been fully empirically tested. The question is, which does one prefer; a methodology that is
unbiased and transparent, or one that leaves the experts to make many of the required judgments “in
their head?”

The authors also attempt to compare their system to other evidence rating systems, including GRADE (line
1000 and following). However, several misinformed statements about the GRADE methodology are not helpful
in this context (eg, it is incorrect that GRADE assesses a single study’s limitations, as GRADE is about grading
a body of evidence; statements that GRADE creates biased assessment are merely an allegation and not backed
up by any evidence; that “other forms of bias” are not specified a priori is without any factual basis; and by
stating that GRADE does not specifically address statistical power in the light of an entire GRADE’s category
termed “imprecision” is surprising). As this is a guideline for clinicians interested in VTE prevention and not a
methodology paper about different grading systems, attempting to discredit other guideline methodologies with
factually incorrect statement does not reflect positively on the AAOS guideline process itself.
We understand that the GRADE system is about grading a body of evidence. Regardless, it places the decision
about whether there are “no”, “serious”, or “very serous” in the hands of the reviewer, and it does so without
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providing the detailed instructions and criteria that exist in our system. Also, although the GRADE system does,
indeed take precision into account, it does not specifically call for reviewers to make a determination about
whether a study is underpowered, and it contains no criteria for doing so. Accordingly, it is possible for
reviewers to come to “false negative” conclusions when considering the evidence. We also do NOT mean to
imply that the GRADE system creates bias. Rather, it allows for it. We have changed the paragraph to which
you refer to clarify this. Please see the section titled “Preventing bias in AAOS Clinical Practice Guidelines.”
This is not an attempt to discredit other systems. However, people will undoubtedly have questions about how
the two systems compare. We have evaluated and incorporated your comments as we want honest scientific
criticisms, and would hope you would do the same with ours.
We also note that the ideal quality rating/risk of bias instrument would be one that is empirically validated. By
this, we mean an instrument that has been empirically demonstrated, among other things, to have construct
validity. In other words, the system should be (in part) validated by showing it has the ability to separate out
studies whose results differ because of their quality/risk of bias. As you know, no instrument has been shown to
have construct validity or any of the other forms of validity required of a valid test (with the possible exception
of face validity, which is not a particularly useful discriminator because virtually every item on every
instrument was put there because the designers of the instrument thought it had face validity)
Our comments about validity apply to both our system and the GRADE system. For example, in the GRADE
system, some deficiencies cause one to downgrade the strength of evidence by one point, while others cause a
downgrade by two. What is the empirical evidence that some deficiencies are exactly twice as serious as others?
What is the empirical evidence that there should be only two grades of recommendations? What is the empirical
evidence that one example of a large effect is one that has a relative risk greater than 2.0? Why not 2.1 or some
other number? In other words, many of the comments you make about our system are appropriate. However,
they also apply to the GRADE system, which we believe should receive the same kind of scrutiny that you have
applied to our methods. To suggest otherwise is, at best, to suggest that people be logically inconsistent, and this
would not reflect positively on the GRADE system itself.
Because of the difficulties in demonstrating that a quality rating instrument is truly valid, methodologists have
adopted the technique of using experts to determine which items should be in, and not in any given instrument.
Despite the fact that they often use formal techniques (e.g., the Delphi method) to do so, these methodologists
are still relying on expert opinion. There is no small amount of irony here, because many of these same
methodologists decry the use of expert opinion when it comes to developing clinical practice guidelines. Indeed,
the evidence demonstrates that expert opinion, even when nearly unanimous, can be wrong (hence, several
treatments that were once standard of care are now known to be ineffective). The same may very well be true of
many quality instruments, and it may be true because, despite the fact that these instruments were developed
using formal techniques, they still have not been shown to have the kinds of validity we would want from an
instrument. All of this suggests the need for continued discourse on how to appraise evidence.
Chapter: Methods
Study selection criteria (line 1064): no methodological basis is given to why studies that enrolled less than 100
patients are inherently not valid and requires exclusion (for the outcomes DVT/PE). This threshold is not
backed by any methodological studies and appears arbitrary.
This threshold is arbitrary, as is the criterion of 10 patients per group used in the ACCP guidelines. The decision
is based on concern by the work group that a study should have attempted to enroll enough patients to identify
rare events given that the critical outcomes for this guideline include PE which is a rare event.
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In general, the methodology used for this guideline document is a combination of many different systems and
general methodological approaches, some of which are universally recognized and some that appear to be
“home grown” without any cited or obvious methodological backing. For example, it is unclear why statistical
power of a single study will lead to downgrading of the quality of evidence when the authors are performing
(network-) meta-analyses on the data, as the point estimate of the pooled effect should be the basis of
assessment of imprecision and not a single trial within a body of evidence.
We noted in the guideline you read that we did NOT downgrade underpowered studies when we performed a
meta-analysis. (footnote 2, page 6 and Appendix VI, line 3273). We only did so when not performing a metaanalysis. Meta-analyses were conducted for some recommendations, but there were too few studies to do so for
other recommendations.
In addition, table 1 gives a numerical value as to what is the difference between high, moderate and low and
very low strength of quality, but it is unclear what the methodological underpinning is for this table and the cut
offs seem arbitrary. In addition, there is no definition of what “strength of evidence” infers.
Table 1: The numerical values as to the differences between high, moderate, low and very low strength of
evidence are based on the GRADE system and adjusted for the low quality of the medical literature. As implied
by your comment, there is no clear methodological underpinning in either our system or the GRADE system.
To us, this highlights the need for combating bias and for promoting transparency.
They are to some extent [e.g. including low strength of evidence] arbitrary.
Please see line 1300 in the guideline to understand how we define the strength of the evidence:
1300 A grade of recommendation expresses the degree of confidence one can have in each of the final
1302 recommendations. Grades express how likely it is that a recommendation will be overturned by
1303 future evidence, and are termed “Strong,” “Moderate,” or “Weak.”
1304 We used the above-discussed quality and applicability ratings in conjunction with consistency,
1305 whether the studies reported outcomes that the work group deemed “critical,” and the potential
1306 for catastrophic harm to determine the final grade of recommendation. More specifically, we
1307 began by setting the grade as equal to the quality of the available evidence. In other words, high
1308 quality evidence is preliminarily marked as a “Strong” grade, moderate quality as a “Moderate”
grade, and low quality as a “Weak” grade.
1309 We then adjusted the grade down one step if the
1310 evidence is of “Low” applicability, is inconsistent (defined as studies that report qualitatively
1311 different effects, a heterogeneous meta-analysis, or a network meta-analysis with statistically
1312 significant inconsistency), if there is only one study that addresses a given recommendation, or if
1313 a majority of the outcomes deemed “critical” are not reported in the literature. Preliminary
1314 grades were adjusted upwards if the evidence is of “High” applicability or if providing the
1315 intervention decreases the potential for catastrophic harm (loss of life or limb). Preliminary
1316 grades were adjusted downward if the evidence is of “Low” applicability or if the medical
1317 service in question is accompanied with catastrophic harm. In the present guideline, catastrophic
1318 harm did not occur frequently enough to allow for increasing or decreasing the preliminary
1319 grade.
1320 For a recommendation of a “Strong” grade, a minimum of two high quality studes are needed. A
1321 minimum of two moderate quality studies are required for a “Moderate” grade, and a minimum
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1322 of two low quality studies are needed for a “Weak” grade. Recommendations addressed by only
1323 very low quality studies are consensus-based.
It appears that consensus recommendations (expert opinion) are given when the quality of evidence is very low.
As the majority of the AAOS recommendations are consensus recommendations (based on expert opinion) or
inconclusive – 6 out of 8 – understanding how this is done is critical. Starting at line 1336, the description of
when expert opinion is used states 2 situations: 1) low cost procedures that have virtually no associated harms,
2) when providing / not providing a service could result in loss of life or limb. It is unclear how the 6 expert
opinion based recommendations fit this definition (see below).
The reviewer’s assessment of how “opinion-based recommendations” are constructed is correct. In the edited
document, there are five consensus-based recommendations and four inconclusive recommendations out of 14
overall recommendation statements. Included in the new set of recommendations is one recommendation
supported by strong evidence, three are moderate strength, one is weak, five are consensus and four are
inconclusive.
The 5 Consensus Recommendations:
3. Patients undergoing elective hip or knee arthroplasty are at risk for bleeding and bleedingassociated 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. (Grade of Recommendation: Consensus) Current evidence is
not clear about whether other factors 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)
Please see line 1933 in the guideline draft. This recommendation meets the criteria for a “consensus-based”
recommendation because:
The evidence is of “very low” quality.
Uncontrolled bleeding with these co-morbidities may result in patient death or significant surgical complication.
Patient evaluation is of minimal cost and low risk to the patient and is consistent with current practice.
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)
This is a new recommendation added as a result of the review process. This recommendation meets the criteria
for “consensus-based” recommendations because:
There is no supporting evidence for this patient population. Patients with previous VTE history are often
excluded from trials.
Venous thromboembolic disease may result in patient death or significant surgical complication.
This is consistent with current practice and we do not want to change practice without evidence.
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)
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and/or active liver disorder, use mechanical compressive devices for preventing venous
thromboembolism. (Grade of Recommendation: Consensus)
This is a new recommendation added as a result of the review process. This recommendation meets the criteria
for “consensus-based” recommendations because:
There is no supporting evidence for this patient population. Patients with bleeding disorders or active liver
disease are often excluded from trials. Uncontrolled bleeding with these co-morbidities may result in patient
death or significant surgical complication.
Venous thromboembolic disease may result in patient death or significant surgical complication.
Patient treatment with mechanical compressive devices is of minimal cost and low risk to this patient population
and is consistent with current practice.
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 associated with surgery itself for venous thromboembolism
or bleeding. (Grade of Recommendation: Moderate) 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) 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)
The consensus-based portion of this recommendation addresses duration of prophylactic strategies. The
recommendation meets the criteria because:
There is minimal cost and low risk to suggest that patients and physicians should collaborate and discuss
treatment options; this is consistent with current practice.
While the available evidence for this recommendation supports prophylaxis, a specific chemo prophylactic
agent could not be identified. Corresponding information is limited on doses and duration for all agents. If
efficacy of a specific agent cannot be identified, specific duration of agents cannot be recommended. Venous
thromboembolism may result in patient death or significant complication but chemopraophylatic agents may
also have associated complications exacerbated with duration of use.
Only four quality studies address two agents (three studies address enoxaparin and one dalteparin) and
corresponding durations. Two of these studies are industry sponsored.
Based on limited available evidence, the work group added this important topic to the future research section.
10. 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)
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This recommendation explains the reasoning for making a consensus based recommendation within it. It is of
low cost, minimal risk and consistent with current practice. We do not want to change practice unless we have
evidence to support those changes.
Statistical methods (1490): As the authors state, network meta-analyses (or mixed treatment comparisons) are
relatively new statistical techniques to not only derive pooled estimates from direct comparisons but also from
comparisons that have not been examined head-to-head. Although the basic assumptions underlying the
adjusted indirect comparison approaches are similar to but more complex than those from standard metaanalyses, several approaches exist of which WinBUGS (using Markov chain Monte Carlo) is one approach. The
approach relies on the homogeneity assumption, but because network meta-analyses include a wider range of
studies than simple direct meta-analysis, chances are higher for inclusion of trials that may or may be
appropriate for pooling. Empirical evidence comparing different approaches of network meta-analytic
techniques show that different methods may produce different results and that there is a concern that both
adjusted indirect comparisons and mixed treatment comparisons may have less power than traditional direct
approaches. In addition, because of the complexity of the analysis, the difficulties in assessing heterogeneity
threshold with this technique, and the limited experience of this approach outside of specialized indirect
comparison questions, it has so far not found much uptake in high quality guideline productions.
As you know, the NICE guidelines on VTE also use network meta-analysis. In general, these are high-quality
guidelines. It is also important to consider the alternatives to a network meta-analysis; a qualitative review or a
semi-quantitative review in which the results of meta-analyses of drugs or drug classes are compared to each
other and/or to the results of individual trials. Each of these alternatives has the same underlying assumptions as
the network meta-analysis but in the case of these alternatives, the assumptions are often implicit ones that are
never tested. Accordingly, although the results of our network meta-analysis must be viewed with caution (and
the strengths of the relevant recommendations demonstrate the caution we used), the results of the alternatives
should probably be viewed with even greater caution.
Finally, we would note that we performed statistical tests for consistency (which is a form of heterogeneity),
and that, when multiple trials of a given treatment were present, we tested for heterogeneity using the more
classical forms of meta-analysis. Sensitivity analysis did not reveal any effects of this latter heterogeneity on
our results.
The network meta-analysis plots only show summary effects across studies and since the trials that contribute to
the effect estimate are not displayed, it is difficult visually and statistically to judge heterogeneity. Hence, the
authors do not comment on heterogeneity of the evidence other than listing it as a footnote on tables without
addressing the threshold for determining important heterogeneity, and how heterogeneity influences our
confidence in the estimate of effect when results are heterogeneous.
Please see the last paragraph on our preceding response to your comments.
(1542): It is unclear how the untreated (placebo) event rates were derived from in table 10, as more than 4
studies observed PE’s, several studies reported all-cause mortality (reported as 0 studies), etc.
The reviewer is incorrect; all studies in the network analyses for all cause mortality had an untreated or placebo
control group.
(1567): Unclear how the problem with “logically inconsistent” models were dealt with.
02.10

11

Rev 3

American Academy of Orthopaedic Surgeons
[Preventing Venous Thromboembolic Disease in Patients Undergoing Elective Hip and Knee Arthroplasty]
Guidelines Peer Review Form

We assumed that any model that was logically inconsistent was not an appropriate model and, therefore,
proceeded to construct models without the trials that caused the logical inconsistency.
Recommendation 1 (1697)
The authors adequately summarize the evidence of the available RCTs in this area, which is the correct study
design to answer the clinical management question of whether or not to screen for asymptomatic DVT on
discharge and note correctly that no differences in patient important outcomes were found “despite the fact that
they had adequate statistical power.” It is therefore unclear why the authors start examining at great length the
diagnostic accuracy studies for DVT which do not materially contribute to the clinical question. This is
inconsistent since the methodological approach specifically stated that best evidence will be used first and
inclusion of non-randomized data (diagnostic accuracy studies do not examine differences in patient important
outcomes between groups) and Doppler ultrasound is the current standard of care of diagnosing DVT.
The reviewer is correct. The studies on ultrasound diagnosis were inadvertently left in the draft. The work group
considered the RCTs to make this recommendation and the diagnosis information for ultrasound is removed.
The lower level evidence for D-Dimer is the best available evidence and therefore remains in the document.
Tables 13 gives an overview why downgrading was applied to the studies. However, the specified “domain
flaws” that led to the downgrading are not explicitly stated. This problem was encountered throughout the
guideline. Without this information it is impossible to know whether the downgrading was done properly, and
actually would have influenced the effect estimate (biased the results). This reduces the transparency of the
rating process significantly.
We assume you wish to see how each question was answered concerning the quality evaluation for the
individual outcomes reported in the studies; you want to know the exact question that led to the open circle in
the quality table. We thought that adding this large amount of information to a document that was already 900
pages long would be a bit much for our reviewers. We will, however, make it available on our website when the
guideline is released.
Recommendation 2A
(1787) Not clear how the strength of the evidence for a study (Pedersen) can be upgraded because of
applicability. Unless I missed it, but I did not see an explanation of what the criteria are for upgrading in the
methods section, how applicability can raise study quality, and what criteria would reduce the risk of bias that
underlies this upgrading principle. Also, table 22 lists Pederson as “low quality” on all occasions due to
“domain flaws” in “analysis” as well as “model.” It appears to be contradictory to upgrade studies that have
been downgraded on several grounds.
Please see line 1314 in the guideline. We upgrade low quality evidence if the applicability of a study is high.
This is similar to the GRADE system. We do not upgrade very low quality evidence.
Table 21 (1803): There is a legend to describe what the empty or filled circles mean, but it is not clear why
there are multiple circles listed. Do these correspond with the number of studies?
Yes, and we will clarify this in the document.
Also, since this is a table about risk factors it would be important to state when citing significance: univariate
analysis or multivariate analysis?
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Table 21 is a summary table. Additional results tables are listed that include this information. Please see tables
23, 24, and 25.
Stating a result is significant without giving a confidence interval is also of limited usefulness. Just because
some studies were significant and others are not does not mean they are necessarily contradictory as stated in
the text. However, as the confidence interval is not listed this cannot be assessed from the evidence listed (they
are only partially given in table 24).
We agree with your comments. If the author reported the data, we verified his/her data. If the author did not
report the information or enough data to calculate CI we could not report this data. We will clarify this in the
legend of Table 23 although we are unable to find where you think data is partial.
Table 23 (1811): Unable to interpret table 23. Could not find a legend for coding within the cells (what do the
open and closed circles, x, Y, Z, I mean?); also the case for other tables, such as # 41.
This has been clarified in the legend.
Recommendation 2B
(1825): It confusing to the reader that on the one hand, based on evidence, one cannot give a recommendation to
risk stratify (rec # 2A), but based on expert opinion this should be done anyway. First, discussion under rec #
2A correctly states that the VTE risk of the procedure itself (major arthroplasty) greatly outweighs any other
additional risk factors in terms of propensity to cause VTE. Secondly, at least some of the evidence was deemed
moderate in quality and not very low quality. The definition in the methods section states to provide expert
opinion recommendations when evidence is of very low quality.
We agree. You and several other reviewers found this confusing. We have re-written the recommendations to
add greater clarity.
So the question here appears to be: whether to have a recommendation to provide VTE prophylaxis for
everyone undergoing major arthroplasty (whether drug based or mechanical in situations of increased bleeding
risk), or whether to first perform an assessment of VTE risk and if low, to presumably withhold prophylaxis? If
this is what the authors meant (this is not clear from the text), then it would increase the clarity of the text to
state that.
We hope the re-write clarifies this.
The recommendation, as currently phrased, is not actionable. What is the surgeon to do after a prior personal
history of VTE has been established?
We agree. We have now added Recommendations 6 and 7 that specify the appropriate course(s) of action.
1. 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)
2. 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
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liver disease, use mechanical compressive devices for preventing venous thromboembolism. (Grade of
Recommendation: Consensus)
What does individualized care mean? Guidelines are for typical patients and 100% of the time, clinicians have
to individualize care even in the presence of guidelines. The text also states: “may warrant closer monitoring” as
a potential action. But again, what does that mean? Some might interpret this as screening for DVT during the
hospitalization, which is probably not a good idea as this would only identify more asymptomatic DVT which
may be of questionable clinical relevance.
We have stricken the phrases “individualized care” and “closer monitoring” from the guideline and are,
hopefully, clearer on the course of action the physician should take.
In addition, the grade of recommendation (“consensus”) does not convey any strength, which reflects a
weakness of the methodology used. Is “consensus” per definition a strong recommendation? Or does it depend
on the wording used (“…[patients] be risk stratified” sounds like a strong recommendation)? Or is it a weak
recommendation since per definition expert opinion should only be given when the evidence is poor? (The
methods section does not give guidance on this issue as well, as the wording section only states that the
phrasing should include “it is the opinion of the work group”).
Consensus recommendations have no strength because they are not based on evidence; they are based on the
opinions of the work group members. We label them as consensus-based so that it is clear to readers that these
recommendations are not evidence-based. Based on your comments, we have explicitly stated so in the Methods
section. Please bear in mind the restrictive way we employ these recommendations (loss of life or limb, or low
cost, no harm).
In summary, the use of expert opinion (rec # 2B) to override evidence-based recommendations (rec # 2A)
without clear, actionable recommendations is likely to be confusing to the target audience.
The use of expert opinion cannot override evidence unless the evidence is “very low” and provides little if any
reliable data. Based on your comments we have edited and combined Recommendations 2A and 2B.
Recommendation 3A
Table 31: Since the PEP (2000) study randomized aspirin in major arthroplasty surgery and bleeding
complications were reported, it is unclear why this study is not analyzed here as well.
This study does address the question asked by the work group. The trial you refer to answered if aspirin is an
effective prophylaxis for the critical outcomes following surgery, whereas, this recommendation refers to the
bleeding risks for patients on aspirin therapy preoperatively.
Recommendation 3B
Table 36: not sure I understand the logic of separating those studies out into this section instead of under 3A.
This is very low quality evidence (and any estimate of effect is very uncertain here), and the panel already
decided to give an expert opinion recommendation.
Based on your comments as well as those of others, we have, reorganized, reevaluated, and restated some of the
Recommendations including Recommendations 3A and 3B.
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As mentioned under 2B, this recommendation is similarly phrased that make it not actionable. The surgeon has
to make a decision whether to either withhold VTE prophylaxis in light of an increase bleeding risk or to use
mechanical prophylaxis only. These choices are not mentioned and the thresholds for selecting those choices are
not clear to the reader.
Based on your comments as well as those of others, we have, reorganized, reevaluated, and restated some of the
Recommendations including Recommendations 3A and 3B.
Recommendation 5
(2002) The comparator in the recommendation is not clear. Is the suggestion to use thromboprophylaxis over
not using thromboprophylaxis?
Yes
Also, it is not clear (actionable) when to use a combination (pharmacological plus mechanical)? No
recommendation is given which classes, or agents, should be used.
This is true. Current data does not provide enough guidance on this. We have clarified this by explicitly stating
that we are not making a recommendation on these issues because the evidence is currently insufficient to do so.
(2018) This paragraph is unclear. Why not be transparent which outcome drove the recommendation? Which
outcomes were not critical that mandated a moderate rather than strong recommendation?
Per your suggestion, we have clarified the Recommendation (5) and the Rationale. DVT is the outcome that
drove the recommendation, in the absence of the critical outcomes specified by the work group. [Using this
Delphi process, the work group identified seven critical outcomes for this guideline: death from pulmonary
embolism, death from bleeding, symptomatic pulmonary embolism, reoperation due to bleeding, periprosthetic
joint infection, reoperation for any reason within 90 days of surgery and all cause mortality].
(2024) The bolded text is unclear: “If the goal of the practitioner and the patient is to prevent DVT, there is
moderate evidence…” Do the authors mean “asymptomatic” DVT, this should be stated, as this would contrast
with the following sentence, which list symptomatic DVT as an outcome. However, if this is the case, it is not
clear why this is presented as a dichotomy, as many newer studies since 2003 have included both symptomatic
and asymptomatic DVT in their outcome assessment and not only demonstrated that there is a defined
relationship between both outcomes, but also that symptomatic DVT can be reduced significantly with
pharmacological therapy.
We will clarify this in the text prior to Recommendation 5; any DVT is included. Our analyses did not find
evidence that symptomatic DVT can be reduced significantly with pharmacological therapy.
(2037) “Reoperations due to bleeding were reported, but not separately”. This statement is only partially correct
as almost all newer RCTs since 2000 have included separate estimates for bleeding requiring re-operation.
The rationale has been edited to be more specific.
(2043) “No studies of pharmacological agents showed a statistically significant effect in preventing all-cause
mortality, symptomatic pulmonary emboli, symptomatic DVT, and major bleeding, for hip and knee studies
analyzed separately, or when the two areas were grouped.” This bolded paragraph cannot be interpreted unless a
comparator is defined. Against placebo? [Yes either Placebo or No treatment]
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Or against enoxaparin? [No]
In addition, figure 5 appears to show a significant difference between heparin vs enoxaparin for the outcome
PE.
Yes, the reviewer is correct and this text will be edited to read that the final model did not indicate any
significant differences. The heparin data come from older trials, and the event rates in these trials were
approximately 10 times higher than in more recent trials. Also, statistical testing revealed that the model was
inconsistent when it contained the heparin trials.
In addition, are the comparison data in figure 17 referring to asymptomatic DVT, symptomatic DVT, or both?
This forest plot includes any DVT. We will clarify this in the text prior to Recommendation 5.
(2051) “In addition, none of the agents studied led to more bleeding events.” This statement is not completely
accurate and would suggest changing to “In addition, none of the agents studied led to statistically significant
more bleeding events,” as for example fondaparinux tend to have more bleeding events compared LMWH or
placebo (extended prophylaxis data), even though it technically did not reach significance in the analysis from
NICE from 2010. The issue here is imprecision and if pooled with other surgical populations (abdominal
surgery, for example), fondaparinux might well be associated with significantly higher major bleeding rates.
We agree with your point and have edited the text.
Table 44:
In table 1, the relationship between quality and domain scores for intervention shows that 3 to 4 flaws result in a
“low” quality designation. However, multiple studies in table 44 have 3 flaws but are still rated as “moderate.”
As noted before, it is unclear on what grounds the downgrading was carried out as no specific descriptions are
given. For example, Lassen 2008 (a well done RCT of rivaroxaban vs. enoxaparin) was downgraded to
moderate in the outcome category venographic DVT based on the “flaw” “group compatibility” and
“measurement,” with additional applicability “flaws” in the categories “participants,” “intervention and
expertise,” as well as “analysis” (and table 144 – “individual study results – DVT,” did not give any further
detail either). Since the basis of those downgrades are undocumented in this guideline, including the thresholds
to positively identify a “flaw” in a trial, the entire process of grading the evidence becomes obscure.
This table listed the number of unclear answers not the number of flaws recorded for a study. We have corrected
this so that the text and the table are now consistent.
All venographic DVTs were flawed for measurement because they are surrogate outcomes and not patientoriented outcomes.
Table 126 and following (appendix) lists the trial results. The information listed is somewhat insufficient to
adequately judge the trial results. For example, the column duration appears to be the total follow-up time frame
and not the treatment duration. In addition, no dosage information is found; no indication whether the
comparator was enoxaparin 30 mg bid or 40 mg qd; no indication whether the drug or comparator was given
pre-op or post-op; no indication on how close to the operation the drug and comparator was given; all those
factors are important to judge the effectiveness, and more importantly the risk of bleeding associated with any
given treatment.
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This information can be found in the following table in the appendix. It is identified as “Individual Study
Details”.
It is the hope of the ACCP and this reviewer, that the AAOS guideline authors will consider these comments to
be helpful, as intended. Our organizations’ shared goals are to provide the best evidence-based clinical practice
guidelines possible. If these comments are useful to the AAOS toward achieving that goal, we are pleased to
have helped. Thank you, again, for this opportunity.
Thank you for the time you took to review these materials. We appreciate your input.

OVERALL ASSESSMENT
Would you recommend these guidelines for use in clinical practice? (check one)
Strongly recommend
Recommend (with provisions or alterations)
Would not recommend
Unsure
Note: Your answer to this question does not constitute an endorsement of this guideline. We ask this question as a
means of monitoring the clinical relevance of our guideline.
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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 in WORD format to wies@aaos.org; please contact Jan Wies at (847) 384-4311 if
you have any questions. 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 return the completed form in WORD format by end of day May 22, 2011.
Please indicate your level of agreement with each of the following statements by placing an “X” in the appropriate box.

Disagree

Somewhat
Disagree

1. The recommendations are clearly stated

Somewhat
Agree
Agree
X
X

2. There is an explicit link between the recommendations and the
supporting evidence (according to methodology applied)
X

3. Given the nature of the topic and the data, all clinically important
outcomes are considered (cost and ethics not considered, but this
was clearly stated)
4. The guideline’s target audience is clearly described

X

5. The patients to whom this guideline is meant to apply are specifically
described

X

6. The criteria used to select articles for inclusion are appropriate

X

7. The reasons why some studies were excluded are clearly described

X

8. All important studies that met the article inclusion criteria are
included

X

9. The validity of the studies is appropriately appraised

X

10. The methods are described in such a way as to be reproducible.

X

11. The statistical methods are appropriate to the material and the
objectives of this guideline

X

12. Important parameters (e.g., setting, study population, study design)
that could affect study results are systematically addressed

X

X

13. Health benefits, side effects, and risks are adequately addressed
14. The writing style is appropriate for health care professionals.

X

15. The grades assigned to each recommendation are appropriate

X
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COMMENTS
PLEASE RETURN ALL COMMENTS IN WORD FORMAT
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

Dear Dr. Horlocker,
We sincerely appreciate your thoughtful input. In order to address your concerns, please find below a point-by-point
response that has been edited and approved by the AAOS Chair and Vice-Chair of the physician work group that
developed this guideline.
The work group has composed comprehensive, evidence-based, and methodologically sound guidelines for the prevention of
thromboembolism in patients undergoing elective total hip and knee replacement. The inclusion criteria, data analysis and presentation
of results, including level of recommendation, are clearly stated. The work group should be commended for constructing a method of
review that balances levels of prospectively collected evidence, limits methodologic bias, and considers both surrogate and critical
outcomes!

Thank you.
For the purpose of completion, please consider adding the following:
•
Specifically state in Recommendation 2A that the recommendation applies only elective THA and TKA patients (this is present
in all the others).

Based on your comments as well as those of others, we have re-worded several of the
Recommendations, combined several of the recommendations concerning bleeding, and have
reorganized the data for clarity. Also, we have addressed what to do for patients whom are at a high risk
of bleeding or at high risk of a venous thromboembolic event.
•

Discuss the similarities and differences (and reasons why) of your recommendations with those of other “accepted” guidelines,
such as those of the ACCP, as well as those of previous meta-analyses and systematic reviews.

Based on your comments as well as those of others, we will reorganize the document and publish four
chapters to manage all of the information. The chapters will include an Introduction/Methods section,
Results section, Quality Assessment, Appendices and a chapter comparing this guideline to previous
AAOS guidelines, other systematic reviews (including that of the ACCP), and other documents such as
the Institue of Medicine (IOM) Report on good guidelines. We will also include a quality document on
the website that details the quality evaluation of every study included in the guideline.
•

Note that the inclusion of ethical and business considerations may be important (in the future research section).

We are not sure of how to approach your comment within the confines of a clinical practice guideline.
We would assume that any future research would be conducted according to the highest of ethical
standards, and considerations about patients (as opposed to business considerations) are what drive our
guidelines.
•
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State the older (historical nature) of some included studies, although of high quality, may limit the relevance, as the practice
has evolved. Perhaps this was taken into account with the grading, but it is not specifically stated in Appendix VI.

We understand the difficulties with the older literature. Our statistical modeling showed that the oldest
of the trials, those of heparin, had event rates that were much too different from those observed in more
Rev 3
4

American Academy of Orthopaedic Surgeons
[Preventing Venous Thromboembolic Disease in Patients Undergoing Elective Hip and Knee Arthroplasty]
Guidelines Peer Review Form

contemporary trials. Hence, we did not include these trials in our final model. We were unable to find
empirical evidence that showed that any of the other trials were also too “different.”
Furthermore, the work group considered this issue when they established the article inclusion criteria.
They instructed us to retrieve studies published after 1966 for this guideline so some of the “older”
studies you refer to may date back to the late 60s. The applicability of these included studies is
considered by the work group during the evidence evaluation and when they write the supporting
rationale for each recommendation. Applicability can be a reason to downgrade the strength of a
recommendation and if the work group downgraded a recommendation because of the applicability of
the evidence it would be noted in the rationale. Please also see the Quality and Applicability Tables for
each recommendation.

OVERALL ASSESSMENT
Would you recommend these guidelines for use in clinical practice? (check one)
XXX Strongly recommend
Recommend (with provisions or alterations)
Would not recommend
Unsure
Note: Your answer to this question does not constitute an endorsement of this guideline. We ask this question as a
means of monitoring the clinical relevance of our guideline.
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ALL REVIEW COMMENTS, OUR RESPONSES AND REVIEWER COI WILL BE AVAILABLE FOR REVIEW ON OUR
WEBSITE FOLLOWING BOD APPROVAL OF THIS DOCUMENT.
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 occur until the AAOS Board of Directors officially approves the
final guideline.
Please note that if you return a review:
•
Your review will be published on the AAOS website with our explanation of why we did nor did not change the draft
document in response to your comments.
•
Your conflicts of interest will be published on the AAOS website with your review.

Reviewer Information:
Name of Reviewer: K. Craig Kent
Address: 600 Highland Avenue
City: Madison

State: WI

Phone: (608) 265-8854

Zip Code: 53792-7375
Fax: (608) 262-1842

E-mail: kent@surgery.wisc.edu

Specialty Area/Discipline: Vascular Surgery

Work setting: Department of Surgery; University of Wisconsin

Credentials: MD; Chairman of the Department of Surgery

May we list you as a Peer Reviewer in the final Guidelines (GL)?
X Yes
No
PLEASE READ: If you do not wish to be listed, your name will be removed for identification purposes.
However, your review comments, our responses and your COI will still be available for
public review on our website with the posted Guideline if you complete this review.
Are you reviewing this guideline as a representative of a professional society?

X Yes

No

If yes, may we list your society as a reviewer of this guideline?

X Yes

No

Society Name: Society of Surgical Chairs
(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.
I have declared my conflicts of interest on page 2 of this form. No conflicts
I have declared my conflicts of interest in the AAOS database; my customer # is __________

X I understand that the AAOS will post my declared conflicts of interest with my comments concerning review of this
guideline 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
orthopaedic product or device?

Yes

X No

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
bureau or have you been paid an honorarium to present by any pharmaceutical, biomaterial or
orthopaedic product or device company?

Yes X No

If YES, please identify company:
Are you or a member of your immediate family a PAID EMPLOYEE for any pharmaceutical, biomaterial or
orthopaedic device or equipment company, or supplier?

Yes X No

If YES, please identify company or supplier:
Are you or a member of your immediate family a PAID CONSULTANT for any pharmaceutical, biomaterial
or orthopaedic device or equipment company, or supplier?

X Yes

No

If YES, please identify company or supplier: Organovo
Are you or a member of your immediate family an UNPAID CONSULTANT for any pharmaceutical,
biomaterial or orthopaedic device or equipment company, or supplier?

Yes X No

If YES, please identify company or supplier:
Do you or a member of your immediate family own stock or stock options in any pharmaceutical,
biomaterial or orthopaedic device or equipment company, or supplier (excluding mutual funds)

Yes X No

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
supplier?

Yes X No

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
pharmaceutical, biomaterial or orthopaedic device and equipment company or supplier?

Yes X No

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
medical and/or orthopaedic publishers?

Yes X No

If YES, please identify publisher:
Do you or a member of your immediate family serve on the editorial or governing board of any medical
and/or orthopaedic publication?

Yes X No

If YES, please identify:
Yes X No
Do you or a member of your immediate family serve on the Board of Directors or a committee of any
medical and/or orthopaedic professional society?
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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 in WORD format to wies@aaos.org; please contact Jan Wies at (847) 384-4311 if
you have any questions. 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 return the completed form in WORD format by end of day May 22, 2011.
Please indicate your level of agreement with each of the following statements by placing an “X” in the appropriate box.

Disagree

Somewhat
Disagree

1. The recommendations are clearly stated

Somewhat
Agree
Agree
X

2. There is an explicit link between the recommendations and the
supporting evidence

X

3. Given the nature of the topic and the data, all clinically important
outcomes are considered

X

4. The guideline’s target audience is clearly described

X

5. The patients to whom this guideline is meant to apply are specifically
described

X

6. The criteria used to select articles for inclusion are appropriate

X

7. The reasons why some studies were excluded are clearly described

X

8. All important studies that met the article inclusion criteria are
included

X

9. The validity of the studies is appropriately appraised

X

10. The methods are described in such a way as to be reproducible.

X

11. The statistical methods are appropriate to the material and the
objectives of this guideline

X

12. Important parameters (e.g., setting, study population, study design)
that could affect study results are systematically addressed

X

13. Health benefits, side effects, and risks are adequately addressed

X

14. The writing style is appropriate for health care professionals.

X

15. The grades assigned to each recommendation are appropriate

X
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COMMENTS
PLEASE RETURN ALL COMMENTS IN WORD FORMAT
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
Good report, well done!

Dear Dr. Kent,
We sincerely appreciate your thoughtful input. Thank-you. Please find attached a list of all of the changes made to the
document as a result of the review process.

OVERALL ASSESSMENT
Would you recommend these guidelines for use in clinical practice? (check one)
X Strongly recommend
Recommend (with provisions or alterations)
Would not recommend
Unsure
Note: Your answer to this question does not constitute an endorsement of this guideline. We ask this question as a
means of monitoring the clinical relevance of our guideline.

02.10

5

Rev 3

American Academy of Orthopaedic Surgeons
[Preventing Venous Thromboembolic Disease in Patients Undergoing Elective Hip and Knee Arthroplasty]
Guidelines Peer Review Form
ALL REVIEW COMMENTS, OUR RESPONSES AND REVIEWER COI WILL BE AVAILABLE FOR REVIEW ON OUR
WEBSITE FOLLOWING BOD APPROVAL OF THIS DOCUMENT.
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 occur until the AAOS Board of Directors officially approves the
final guideline.
Please note that if you return a review:
•
Your review will be published on the AAOS website with our explanation of why we did nor did not change the draft
document in response to your comments.
•
Your conflicts of interest will be published on the AAOS website with your review.

Reviewer Information:
Name of Reviewer___John Kirkpatrick______________________________
Address___655 West Eighth Street________________________________
City_____Jacksonville__________ State______FL______ Zip Code____32209_
Phone ___902-244-5942___Fax _902-244-8580____E-mail__john.kirkpatrick@jax.ufl.edu
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May we list you as a Peer Reviewer in the final Guidelines (GL)?
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No
PLEASE READ: If you do not wish to be listed, your name will be removed for identification purposes.
However, your review comments, our responses and your COI will still be available for
public review on our website with the posted Guideline if you complete this review.
Are you reviewing this guideline as a representative of a professional society?

Yes

No

If yes, may we list your society as a reviewer of this guideline?

Yes

No

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.
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 on the AAOS website.
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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
orthopaedic product or device?
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No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes

No

Yes
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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
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
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
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,
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,
biomaterial or orthopaedic device or equipment company, or supplier (excluding mutual funds)
If YES, please identify company or supplier: Bristol- Myers Squibb; Johnson & Johnson; Pfizer; Zimmer
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
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
pharmaceutical, biomaterial or orthopaedic device and equipment company or supplier?
If YES, please identify company or supplier: Amgen; Medtronic; Stryker; Synthes
Do you or a member of your immediate family receive any royalties, financial or material support from any
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
and/or orthopaedic publication?
If YES, please identify: Journal of Surgical Orthopaedic Advances
Do you or a member of your immediate family serve on the Board of Directors or a committee of any
medical and/or orthopaedic professional society?
If YES, please identify: Cervical Spine Research Society; Southern Orthopaedic Association
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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 in WORD format to wies@aaos.org; please contact Jan Wies at (847) 384-4311 if
you have any questions. 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 return the completed form in WORD format by end of day May 22, 2011.
Please indicate your level of agreement with each of the following statements by placing an “X” in the appropriate box.

Disagree

Somewhat
Disagree

1. The recommendations are clearly stated
2. There is an explicit link between the recommendations and the
supporting evidence
3. Given the nature of the topic and the data, all clinically important
outcomes are considered
4. The guideline’s target audience is clearly described
5. The patients to whom this guideline is meant to apply are specifically
described
6. The criteria used to select articles for inclusion are appropriate
7. The reasons why some studies were excluded are clearly described
8. All important studies that met the article inclusion criteria are
included
9. The validity of the studies is appropriately appraised
10. The methods are described in such a way as to be reproducible.
11. The statistical methods are appropriate to the material and the
objectives of this guideline
12. Important parameters (e.g., setting, study population, study design)
that could affect study results are systematically addressed
13. Health benefits, side effects, and risks are adequately addressed
14. The writing style is appropriate for health care professionals.
15. The grades assigned to each recommendation are appropriate
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PLEASE RETURN ALL COMMENTS IN WORD FORMAT
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

Dear Dr. Kirkpatrick,
We sincerely appreciate your thoughtful input. Thank-you. Please find attached a list of all of the changes made to the
document as a result of the review process.
The group did a good job trying to refine the guidelines in regard to patients with bleeding risk or elevated DVT risk. It would
have been helpful to see if a recommendation could have been made regarding a patient with no risk factors or comorbidities
to see what options are acceptable. I do understand the literature may not have that information available.

The work group does recommend prophylaxis. The rationale for Recommendation 5 has been rewritten for
clarity and gives additional explanation as to why specific drugs cannot be recommended at this time.
We sincerely appreciate your time and expertise in reviewing these materials.

OVERALL ASSESSMENT
Would you recommend these guidelines for use in clinical practice? (check one)
Strongly recommend
Recommend (with provisions or alterations)
Would not recommend
Unsure
Note: Your answer to this question does not constitute an endorsement of this guideline. We ask this question as a
means of monitoring the clinical relevance of our guideline.
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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 occur until the AAOS Board of Directors officially approves the
final guideline.
Please note that if you return a review:
•
Your review will be published on the AAOS website with our explanation of why we did nor did not change the draft
document in response to your comments.
•
Your conflicts of interest will be published on the AAOS website with your review.
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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 in WORD format to wies@aaos.org; please contact Jan Wies at (847) 384-4311 if
you have any questions. 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 return the completed form in WORD format by end of day May 22, 2011.
Please indicate your level of agreement with each of the following statements by placing an “X” in the appropriate box.

Disagree

Somewhat
Disagree

1. The recommendations are clearly stated
2. There is an explicit link between the recommendations and the
supporting evidence
3. Given the nature of the topic and the data, all clinically important
outcomes are considered
4. The guideline’s target audience is clearly described
5. The patients to whom this guideline is meant to apply are specifically
described
6. The criteria used to select articles for inclusion are appropriate
7. The reasons why some studies were excluded are clearly described
8. All important studies that met the article inclusion criteria are
included
9. The validity of the studies is appropriately appraised
10. The methods are described in such a way as to be reproducible.
11. The statistical methods are appropriate to the material and the
objectives of this guideline
12. Important parameters (e.g., setting, study population, study design)
that could affect study results are systematically addressed
13. Health benefits, side effects, and risks are adequately addressed
14. The writing style is appropriate for health care professionals.
15. The grades assigned to each recommendation are appropriate
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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

Dear Dr. Lui,
We sincerely appreciate your thoughtful input. In order to address your concerns, please find below a point-by-point
response that has been edited and approved by the AAOS Chair and Vice-Chair of the physician work group that
developed this guideline.
1.

Relationship between quality and domain scores is different in the narrative (lines 1144-1150) versus the table (1158)

In this case, the text in lines 1144 to 1150 refers to all flaws including questions that are answered “no” where
the scheme in Table 1 only refers to the number of questions that are answered as “unclear”. We agree that this
was not clear and we have edited Table 1.
Lines 1144-1150
“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.”
Table 1
Relationship between Quality and Domain Scores for Interventions
Number of Domains With No More Than One “Unclear” Answer

0
1-2
3-4
>5

Strength of Evidence

High
Moderate
Low
Very Low

Table 1 EDITED
Relationship between Quality and Domain Scores for Interventions
Number of Flawed Domains

Strength of Evidence

0-1
2-3
4-5
6 or more
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2.

Data from industry-funded studies are included

Yes, we do include data from industry-funded trials.
We are also aware that industry-funded trials almost always report “good” results (Ezzet, J.
Arthroplasty, 2003), and we have taken this into account when we considered the quality of the studies
we use. Finally, please note that one advantage of the analytic method we used is that most of the
comparisons of prophylactic regimens that we have made were not comparisons performed by drug
companies. We discussed these and other issues surrounding the use of industry-sponsored trials in the
Methods section for the guideline.

OVERALL ASSESSMENT
Would you recommend these guidelines for use in clinical practice? (check one)
Strongly recommend
Recommend (with provisions or alterations)
Would not recommend
Unsure
Note: Your answer to this question does not constitute an endorsement of this guideline. We ask this question as a
means of monitoring the clinical relevance of our guideline.
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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 occur until the AAOS Board of Directors officially approves the
final guideline.
Please note that if you return a review:
•
Your review will be published on the AAOS website with our explanation of why we did nor did not change the draft
document in response to your comments.
•
Your conflicts of interest will be published on the AAOS website with your review.

Reviewer Information:
Name of Reviewer___Charles A. Reitman, MD_____________________
Address___6620 Main Street, #1325______________________________________________
City__Houston_________ State___TX_____ Zip Code__77030_______
Phone _____713-986-7410____________Fax ______713-986-5731_______E-mail__creitman@bcm.tmc.edu____
Specialty Area/Discipline: ______Orthopedics - spine___________
Work setting: ____Academic medical center_____Credentials: ______MD__________

May we list you as a Peer Reviewer in the final Guidelines (GL)?
X Yes
No
PLEASE READ: If you do not wish to be listed, your name will be removed for identification purposes.
However, your review comments, our responses and your COI will still be available for
public review on our website with the posted Guideline if you complete this review.
Are you reviewing this guideline as a representative of a professional society?

Yes X No

If yes, may we list your society as a reviewer of this guideline?

Yes

No

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.
I have declared my conflicts of interest on page 2 of this form.
X I have declared my conflicts of interest in the AAOS database; my customer # is _____

X I understand that the AAOS will post my declared conflicts of interest with my comments concerning review of this
guideline 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
orthopaedic product or device?

Yes X No

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
bureau or have you been paid an honorarium to present by any pharmaceutical, biomaterial or
orthopaedic product or device company?

Yes X No

If YES, please identify company:
Are you or a member of your immediate family a PAID EMPLOYEE for any pharmaceutical, biomaterial or
orthopaedic device or equipment company, or supplier?

Yes X No

If YES, please identify company or supplier:
Are you or a member of your immediate family a PAID CONSULTANT for any pharmaceutical, biomaterial
or orthopaedic device or equipment company, or supplier?

Yes X No

If YES, please identify company or supplier:
Are you or a member of your immediate family an UNPAID CONSULTANT for any pharmaceutical,
biomaterial or orthopaedic device or equipment company, or supplier?

Yes X No

If YES, please identify company or supplier:
Do you or a member of your immediate family own stock or stock options in any pharmaceutical,
biomaterial or orthopaedic device or equipment company, or supplier (excluding mutual funds)

Yes X No

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
supplier?

Yes X No

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
pharmaceutical, biomaterial or orthopaedic device and equipment company or supplier?

Yes X No

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
medical and/or orthopaedic publishers?

Yes X No

If YES, please identify publisher:
Do you or a member of your immediate family serve on the editorial or governing board of any medical
and/or orthopaedic publication?

Yes X No

If YES, please identify:
Do you or a member of your immediate family serve on the Board of Directors or a committee of any
medical and/or orthopaedic professional society?
If YES, please identify: Board of Directors, North American Spine Society – board of directors
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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 in WORD format to wies@aaos.org; please contact Jan Wies at (847) 384-4311 if
you have any questions. 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 return the completed form in WORD format by end of day May 22, 2011.
Please indicate your level of agreement with each of the following statements by placing an “X” in the appropriate box.

Disagree

Somewhat
Disagree

1. The recommendations are clearly stated

Somewhat
Agree
Agree
X

2. There is an explicit link between the recommendations and the
supporting evidence

X

3. Given the nature of the topic and the data, all clinically important
outcomes are considered

X

4. The guideline’s target audience is clearly described

X

5. The patients to whom this guideline is meant to apply are specifically
described

X

6. The criteria used to select articles for inclusion are appropriate

X

7. The reasons why some studies were excluded are clearly described

X

8. All important studies that met the article inclusion criteria are
included

X

9. The validity of the studies is appropriately appraised

X

10. The methods are described in such a way as to be reproducible.

X

11. The statistical methods are appropriate to the material and the
objectives of this guideline

X

12. Important parameters (e.g., setting, study population, study design)
that could affect study results are systematically addressed

X

X

13. Health benefits, side effects, and risks are adequately addressed

X

14. The writing style is appropriate for health care professionals.
X

15. The grades assigned to each recommendation are appropriate
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COMMENTS
PLEASE RETURN ALL COMMENTS IN WORD FORMAT
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

Dear Dr. Reitman,
We sincerely appreciate your thoughtful input. Your reviews of our clinical practice guidelines are consistently
thoughtful, and your input has helped us improve many of them.
In order to address your concerns, please find below a point-by-point response that has been edited and approved by the
AAOS Chair and Vice-Chair of the physician work group that developed this guideline.

1824 – Recommendation 2B. Why does this have to be consensus statement. You have one low quality and one
medium quality study to support the statement. Thus it seems you should be able to make a low level
recommendation which is better than a consensus statement.
Based on reviewer comments we have rewritten some of the recommendations. Risk stratification of patients
with a prior history of VTE is addressed in a separate recommendation and the work group based the
recommendation on the available weak evidence. This recommendation now reads as follows:
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: Weak) Current evidence is not clear about
whether other factors 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)
______________________________________________________________________
More a general comment than criticism, but for some of these questions, you were looking for high level data
that may not be practical. For events that happen very rarely, and thus require an extraordinarily high number of
patients to show a difference, sometimes retrospective data or at least registry data may be appropriate and best
you could hope for.
The difficulty with retrospective data would be that the denominators we would use for calculating event rates
would be uncertain. Of a more general (and philosophical) concern is that event rates garnered from
retrospective studies could cause readers to think they know more than they actually do. Ideally, one would like
to put some credibility interval around retrospectively-determined event rates in an effort to capture not only
statistical (sampling) error, but also the uncertainty that all of the patients who did and did not experience an
event were correctly counted. This, however, is not possible.
______________________________________________________________________
02.10

4

Rev 3

American Academy of Orthopaedic Surgeons
[Preventing Venous Thromboembolic Disease in Patients Undergoing Elective Hip and Knee Arthroplasty]
Guidelines Peer Review Form

It would seem by this information that you have high quality information that epidural anesthesia does not
reduce incidence of DVT. This hardly seems inconclusive. There are some other advantages to epidural
anesthesia that my make it efficacious, but for the purpose of this specific question, seems like you have good
data to support no difference.
Recommendation 7 has been rewritten and renumbered:

RECOMMENDATION 7 is now Recommendation 9
We suggest the use of neuraxial (such as intrathecal, epidural, spinal) anesthesia for patients undergoing
elective hip or knee arthroplasty to help limit blood loss, even though evidence suggests neuraxial anesthesia
does not affect the occurrence of venous thromboembolic disease. (Grade of Recommendation: Moderate)
______________________________________________________________________
In general, this is an incredible document. Tremendous amount of information synthesized comprehensively.
Thank you.

OVERALL ASSESSMENT
Would you recommend these guidelines for use in clinical practice? (check one)
Strongly recommend
Recommend (with provisions or alterations)
Would not recommend
Unsure
Note: Your answer to this question does not constitute an endorsement of this guideline. We ask this question as a
means of monitoring the clinical relevance of our guideline.
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COMMENTS
PLEASE RETURN ALL COMMENTS IN WORD FORMAT
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

Dear Dr. Wise,
We sincerely appreciate your thoughtful input. In order to address your concerns, please find below a point-bypoint response that has been edited and approved by the AAOS Chair and Vice-Chair of the physician work
group that developed this guideline.
These guidelines come at a timely intersection of enormous research on the topic of DVT prophylaxis
and the advent of newer oral anticoagulant agents which may transform traditional approaches.
Unfortunately the potential advantages of these new agents are shortchanged as there are not yet the
same amount of research data and studies available as compared to older more established agents.
These guidelines represent an impressive amount of labor and analysis, but they will be difficult to
have any lasting credibility in view of the underrepresentation regarding the role of these newer
agents, especially if they can be administered at lower costs than current, traditionally accepted
standards of care.
Please remember that clinical practice guidelines are living documents. They provide a snapshot that reflects
current knowledge and, accordingly, are updated. For example, the AAOS will update this guideline in five
years. Please also remember that the initial research on any new device, drug, or procedure may often be more
positive than later research or results are.
The report is helpful in outlining the inherent biases found in the literature involving industry supported
agents. Although bias certainly can exist, it would seem challenging to conclude that these studies
should be dismissed or significantly discounted without exhaustive explanation.
We did not dismiss industry-sponsored studies in this guideline. However, because industry-supported trials
almost always report better results (c.f. Sismondo, Contemporary Clinical Trials 29 (2008) 109–113) than trials
not funded by industry, it is prudent to discuss their evaluative difficulties and routine biases within the
guideline.
My major concern is Recommendation 5. Although the justification is discussed, it is either
unbelievable or academically embarrassing that after so many RCTs over decades, there can be no
stronger conclusion and no clearer recommendation for specific agents and doses.
We have revised the recommendation to make it clearer. However, while not speculating about the reasons, the
evidence is such that it is indeed the case that currently available literature does not provide clear guidance.
The report does not do justice to explaining the disparate conclusions of these recommendations from those of
the ACCP recommendations. It appears that the report would tacitly support the use of ASA whereas the ACCP
recommendations have a Level 1, Grade A recommendation NOT to employ.
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Thank you for your suggestion. We have added a new section to the guideline that compares the AAOS
guideline to that of the ACCP, the NICE guideline, and some other systematic reviews.
The specificity of the recommendations of the ACCP and the relative lack of specificity or definitiveness in the
current report is not clearly understood.
We have re-written many of the recommendations in an effort to make them clearer. Ultimately, however, the
data are unclear in several important areas. It is difficult to provide clear, unbiased direction in these areas.
These recommendations (perhaps purposely or fortuitously) will not be very helpful in resolving ongoing
malpractice allegations and controversies for failure to provide appropriate prophylaxis.
Our guidelines are developed to improve patient care. Guidelines governed (or even influenced) by other
considerations may not be in the best interest of patients.

OVERALL ASSESSMENT
Would you recommend these guidelines for use in clinical practice? (check one)
Strongly recommend
x

Recommend (with provisions or alterations)
Would not recommend
Unsure

Note: Your answer to this question does not constitute an endorsement of this guideline. We ask this question as a
means of monitoring the clinical relevance of our guideline.
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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
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
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
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
and/or orthopaedic publication?
If YES, please identify:
Do you or a member of your immediate family serve on the Board of Directors or a committee of any
medical and/or orthopaedic professional society?
If YES, please identify:
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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 in WORD format to wies@aaos.org; please contact Jan Wies at (847) 384-4311 if
you have any questions. 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 return the completed form in WORD format by end of day May 22, 2011.
Please indicate your level of agreement with each of the following statements by placing an “X” in the appropriate box.

Disagree

Somewhat
Disagree

1. The recommendations are clearly stated
2. There is an explicit link between the recommendations and the
supporting evidence
3. Given the nature of the topic and the data, all clinically important
outcomes are considered
4. The guideline’s target audience is clearly described
5. The patients to whom this guideline is meant to apply are specifically
described
6. The criteria used to select articles for inclusion are appropriate
7. The reasons why some studies were excluded are clearly described
8. All important studies that met the article inclusion criteria are
included
9. The validity of the studies is appropriately appraised
10. The methods are described in such a way as to be reproducible.
11. The statistical methods are appropriate to the material and the
objectives of this guideline
12. Important parameters (e.g., setting, study population, study design)
that could affect study results are systematically addressed
13. Health benefits, side effects, and risks are adequately addressed
14. The writing style is appropriate for health care professionals.
15. The grades assigned to each recommendation are appropriate
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COMMENTS
PLEASE RETURN ALL COMMENTS IN WORD FORMAT
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

Dear Ms. Kolbusz,
We sincerely appreciate your thoughtful input. In order to address your concerns, please find below a point-by-point
response that has been edited and approved by the AAOS Chair and Vice-Chair of the physician work group that
developed this guideline.
Page 135, Lines 2001-2004; 2018-2020; 2026-2033: Recommendation 5 supports 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; grade of recommendation is moderate. According to the authors, a grade of “Moderate” was justified because critical
outcomes (e.g. all-cause mortality, fatal PE) were not reported in the literature in some studies. Although mortality is the long-term
outcome to be avoided, Recommendation 5 emphasizes prevention of venous thromboembolic disease. The grade assigned by the
American Academy of Orthopaedic Surgeons dilutes prior recommendations for prevention of venous thromboembolism in elective
knee replacement and elective hip replacement from the American College of Chest Physicians (ACCP, 2008), which are also based
on high levels of evidence.

You are correct in noting that both the AAOS and the ACCP guidelines are based on high levels of evidence.
The issue, however, is how each organization analyzed that evidence. One important difference between our
analysis and that of the ACCP is that our evaluation of the quality of the literature is more comprehensive.
There are other differences, too. Statistically, our analysis is closer to that of the NICE clinical practice
guidelines than that of the ACCP; therefore, it is not surprising that our recommendations are also closer to
those of the NICE guideline than those of the ACCP.
We would hope that the end-users of all clinical practice guidelines critically evaluate them. Critical evaluation
of information is, after all, at the heart of evidence-based medicine.
The Joint Commission/CMS Surgical Care Improvement Project core measures for VTE prophylaxis have demonstrated significant
improvement in prophylaxis ordered for elective hip and knee patients over the past several years. A recommendation of moderate
seems to question whether prophylaxis should be the standard of care.

The issue is that the measures to which you refer are process measures, and we understand that data to which
you refer show that the process of administering prophylaxis has improved. The data do not, however, speak to
the impact of prophylaxis on patient-oriented outcomes. A moderate-strength recommendation seems
appropriate in the absence of such data. Finally, we update our guidelines every five years. If data on patientoriented outcomes are available at that time, we will change the grade of the recommendation.
Page 12, Lines 1202-1218; 1320-1321: The Joint Commission appreciates the rigor of the grading methodology utilized for these
guidelines; however, we question the stringency of application respecting high quality evidence. For a recommendation of a “Strong”
grade, a minimum of two high quality studies are needed. According to the methodology, a high quality study has no flaws indentified in
any of the six domains employed. It is not uncommon for clinical studies to have limitations.

Our grading system does allow studies to have flaws. A study can have either one flaw in one domain or two
“unclear” answers in one domain and still be of high quality.
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We also understand that it is not uncommon for clinical studies to have limitations. That this is not uncommon
does not, however, make them of higher quality (i.e., increase the “believability: of their results). Rather, it
means that low quality studies are common.
Based on your comments as well as those of other reviewers, we will include a quality document on our website
that details the quality evaluation of each included study in this guideline.
The extent of the limitations rather than the number should be considered when characterizing the quality of evidence, and possibly not
weighed the same in the rating of quality.

In fact, our system for evaluating quality does consider the extent of the limitations and, as described in an
Appendix to this guideline, we consider some flaws so serious that they are “fatal flaws.” We are cautious
about applying weighting to all study flaws because; (a) there is no empirically-justifiable way doing this, and
(c) we are making every effort to preclude a biased evaluation. One difficulty that is commonly encountered in
guideline development is that developers rate the quality of a study high if its results agree with their preconceived conclusions, and low if it does not. Our system prevents them from doing so.
General: The extent of literature exploration and review supporting this document is impressive.

Thank you!

OVERALL ASSESSMENT
Would you recommend these guidelines for use in clinical practice? (check one)
Strongly recommend
Recommend (with provisions or alterations)
Would not recommend
Unsure
Note: Your answer to this question does not constitute an endorsement of this guideline. We ask this question as a
means of monitoring the clinical relevance of our guideline.
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WEBSITE FOLLOWING BOD APPROVAL OF THIS DOCUMENT.
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 occur until the AAOS Board of Directors officially approves the
final guideline.
Please note that if you return a review:
•
Your comments will be published on the AAOS website with our explanation of why we did nor did not change the
draft document in response to your comments.
•
Your conflicts of interest will be published on the AAOS website with your review.
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If YES, please identify company or supplier:
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If YES, please identify company or supplier:
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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
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Do you or a member of your immediate family receive any other financial or material support from any
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If YES, please identify company or supplier:
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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.
Please complete and return this form electronically in WORD format to wies@aaos.org; please contact Jan Wies at (847) 384-4311 if
you have any questions. 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 return the completed form in WORD format by end of day Friday August 26,

2011.
Please indicate your level of agreement with each of the following statements by placing an “X” in the appropriate box.

Disagree

Somewhat
Disagree

1. The recommendations are clearly stated
2. There is an explicit link between the recommendations and the
supporting evidence
3. Given the nature of the topic and the data, all clinically important
outcomes are considered
4. The guideline’s target audience is clearly described
5. The patients to whom this guideline is meant to apply are specifically
described
6. The criteria used to select articles for inclusion are appropriate
7. The reasons why some studies were excluded are clearly described
8. All important studies that met the article inclusion criteria are
included
9. The validity of the studies is appropriately appraised
10. The methods are described in such a way as to be reproducible.
11. The statistical methods are appropriate to the material and the
objectives of this guideline
12. Important parameters (e.g., setting, study population, study design)
that could affect study results are systematically addressed
13. Health benefits, side effects, and risks are adequately addressed
14. The writing style is appropriate for health care professionals.
15. The grades assigned to each recommendation are appropriate
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PLEASE RETURN ALL COMMENTS IN WORD FORMAT
This Draft Clinical Practice Guideline has already completed peer review and has been reviewed by content experts. The feedback
provided during this process is attached in the PDF. If you have any other brief additional comments, please feel free to provide them
here. If applicable, please specify the draft page and line numbers in your comments.

OVERALL ASSESSMENT
Would you recommend these guidelines for use in clinical practice? (check one)
Strongly recommend
Recommend (with provisions or alterations)
Would not recommend
Unsure
Note: Your answer to this question does not constitute an endorsement of this guideline. We ask this question as a
means of monitoring the clinical relevance of our guideline.
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