Shepacgis,

@ CrossMark

REVIEW

Is Aspirin Best Choice Today for Prophylaxis Against
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ABSTRACT

Recommendations for prophylaxis to prevent thrombosis in patients undergoing orthopedic sur-
gery have been rapidly evolving, particularly with the FDA approval of new direct oral anticoag-
ulants for this purpose. Over the past 2 decades, the guidelines produced by the American Asso-
ciation of Orthopedic Surgeons (AAOS) and the American College of Chest Physicians (ACCP) have
shown major differences. The report includes ACCP and AAOS guidelines since 2004, current indi-
cations for prophylaxis in orthopedic patients, a comparison between ACCP and AAOS guidelines
with respect to aspirin therapy for venous thromboembolism prophylaxis in orthopedic patients,
the government approved anticoagulants for prophylaxis in the US, Europe, and Japan, and the dos-
age of anticoagulants for prophylaxis against thrombosis included in the current ACCP guidelines.

Level of Evidence: V; Descriptive review/Expert opinions.
Keywords: Venous thromboembolism prophylaxis; Orthopaedic surgery; Aspirin.

INTRODUCTION

According to 2014 national inpatient sample
report from the Health Care Cost and Utili-
zation project in the United States, over 44
million discharges were made by hospitals
and academic medical centers [1]. At least
22% of these patients were surgical inpa-
tients and risk stratification according to
the American College of Chest Physicians
(ACCP) estimated that 15% were at mod-
erate risk, 24% were at high risk and 17%,
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were at very high risk for developing venous
thromboembolism (VTE) [2].

In the United States, over 850,000
hip and knee arthroplasties are performed
every year [3]. Of these patients from a 2011
report, 37% did not receive any prophylaxis
and were found to have deep-vein thrombo-
sis (DVT) by imaging studies [4]. In a 2010
study that focused on the prevalence and
risk factors of VTE after hip arthroplasty,
it was found that VTE occurred in 1.02%
of patients within 90 days of surgery, and
0.05% of patients died of complications aris-
ing from VTE. Risk factors for VTE included
comorbid conditions, particularly rheuma-
toid arthritis and osteoarthritis, a history of
cardiovascular disease, and prior history of
VTE [5,6].
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Despite significant advances in the
prevention and treatment of VTE, pulmo-
nary embolism (PE) still remains one of the
most common preventable cause of hospital
death [7-11]. PE is responsible for approxi-
mately 150,000 to 200,000 deaths per year
in the United States [12,13]. Hence, it is nec-
essary to make further improvements to
find the safest and most effective means to
prevent and manage VTE.

In 2009 and 2011, the American As-
sociation of Orthopedic Surgeons (AAOS) is-
sued clinical practice guidelines with grades
for each assessing the strength and evidence
for patients undergoing hip or knee surgery.
In 2009, AAOS first recommended aspirin
monotherapy as a choice for VTE prophy-
laxis, at a dose of 325 mg twice daily, begin-
ning on the day of surgery and continuing
for 6 weeks, for patients without elevated
preoperative VTE risk [14, 15]. It was also
recommended that aspirin therapy should
be discontinued at least 7 days prior to sur-
gery, because of its association with high-
er intraoperative blood loss [16]. In 2012,
the American College of Chest Physicians
(ACCP) accepted AAOS guidelines for aspi-
rin monotherapy, included daily full-doses
of aspirin (>300 mg) as an acceptable che-
moprophylactic monotherapy option after
total joint arthroplasty [17].

According to ACCP guidelines, pa-
tients undergoing total hip arthroplasty
(THA), total knee arthroplasty (TKA), and
hip fracture surgery (HFS) could receive
low molecular weight heparin (LMWH) 12
hours preoperatively and 12 hours or more
postoperatively. It is also recommended that
one of the following drugs be administered
for a minimum of 10-14 days for antithrom-
botic prophylaxis: LMWH, fondaparinux,
apixaban, dabigatran, rivaroxaban, low-
dose unfractionated heparin (UFH), adjust-
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ed dose, per the INR, vitamin K antagonist
(such as warfarin), aspirin, or an intermit-
tent pneumatic compression device (IPCD)
[17-19]. In this report, we reviewed the rec-
ommendations by AACP and AAOS since
2007 and compared them, focusing on the
changing role of aspirin. The results show
significant movement to the use of aspirin
exclusively without anticoagulation therapy
from both expert groups.

METHODS

All the data were obtained from the AAOS
and ACCP guidelines and comparing them
since 2007 up until the currently posted rec-
ommendations. The AAOS and ACCP differed
in their recommendations for postoperative
VTE prophylaxis for patients undergoing
orthopedic surgeries before 2012, and aspi-
rin monotherapy was not recommended by
ACCP as an acceptable therapeutic option. In
2012, endorsement of aspirin monotherapy
by ACCP was made for use after orthopedic
surgery. We reviewed the current literature
on the timeline for the ACCP guidelines of
VTE prophylaxis for orthopedic patients.
Studies highlighting VTE prophylaxis for
surgeries other than orthopedic procedures
were excluded.

RESULTS

Table 1 shows the timeline for ACCP guide-
lines for VTE prophylaxis for orthopedic
patients. With regard to hip surgery and
hip replacement, since 2004 the preferred
agent has been low molecular weight hep-
arin. The doses, duration, and frequency
of administration are shown in Table 2.
In 2012, aspirin was placed on the accept-
able agent list for the first time by ACCP,

TOJ 3(1):45-54, 2017




Aspirin for VTE Prophylaxis after Orthopedic Surgery

Table 1. ACCP Guidelines for VTE Prophylaxis Orthopedic Patients.

2004 2008 2012 2016
LMWH LMWH LMWH LMWH
_ (preferred), (preferred), (preferred), (preferred),
Hip Fondaparinux, Fondaparinux, Fondaparinux, Fondaparinux,
Surgery Warfarin, target Warfarin, target Warfarin, target Warfarin, target
INR=2.5 INR=2.5 INR=2.5 INR=2.5
LDUH LDUH LDUH, Aspirin LDUH, Aspirin
LMWH LMWH
(preferred), (preferred),
LDUH LDUH
LMWH LMWH Fondaparinux, Fondaparinux,
(preferred), ; .
Hip (preferred), LDUH Aplxaball)n, Aplxabe;)n,
Fondaparinux, . Rivaroxaban, Rivaroxaban,
Arthroplasty Warfarin, target Fondaparlnux, Dabigatran, Dabigatran,
! Warfarin, target gy g
INR=2.5 INR=2.5 Aspirin, Aspirin,
e Warfarin, target Warfarin, target
INR=2.5 INR=2.5
LMWH LMWH
(preferred), (preferred),
LMWH LMWH LDUH LDUH
Fondaparinux, Fondaparinux,
(preferred), (preferred), Apixaban Apixaban
Knee Fondaparinux, LDUH Ap ’ Ap ’
3 . Rivaroxaban, Rivaroxaban,
Arthroplasty Warfarin, target Fondaparinux, Dabigatran Dabicatran
INR=2.5 Warfarin, target A gatran, A gatran,
INR=2.5 spirin, spirin,
Warfarin, target Warfarin, target
INR=2.5 INR=2.5
No routine No routine No routine No routine
thromboembol- thromboembol- thromboembol- thromboembol-
Knee ic prophylaxis, icprophylaxis, ic prophylaxis, ic prophylaxis,
Arthrosco except for early except for early exceptforearly except for early
py mobilization, mobilization, mobilization, mobilization,
LMWH for high LMWH for high LMWH for high LMWH for high
risk patients risk patients risk patients risk patients

Table 2. Current Indications and Dosage for FDA Approved LMWH in VTE
Prophylaxis for Orthopedic Patients.

Indication Enoxaparin Dalteparin Tinzaparin
30 mg sc every 12 2,500 IU sc 4-8 hours

Hip Arthroplasty hours or 40 mg sc once after surgery, then Not Approved
daily up to 14 days 5000 IU sc once daily

Knee Arthroplasty 30 mg sc every 12 Not Approved Not Approved

hours up to 14 days
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and it was retained for the 2016 guidelines.
It should be noted that the new direct oral
anticoagulants were not included for hip
surgery and hip replacement patients ei-
ther in 2012 or in 2016. This is in contrast
to patient’s undergoing hip arthroplasty.
Although low molecular weight heparin is
still the preferred agent for these patients,
the use of apixaban, rivaroxaban, and dab-
igatran as options was added in 2012 and
retained in the 2016 guidelines. Important-
ly, aspirin was included in these 2 most re-
cent ACCP guidelines for hip arthroplasty
patients. In both hip surgery/hip replace-
ment and hip arthroplasty patients, war-
farin with a target INR of 2.5 and a range
of 2.0-3.0 was also listed as an acceptable
option. For patients with knee arthroplas-
ty, the recommendations are identical to
those undergoing hip arthroplasty. For the
less invasive procedure of knee arthrosco-
py, no routine thromboprophylaxis was rec-
ommended, except for early mobilization.
Importantly, low molecular weight hepa-
rin was recommended for patients under-
going knee arthroscopy who are at higher
thrombotic risk. The shortcoming for most
patients in this category is that they are not
frequently assessed thoroughly, if at all, for
thrombotic risk, which can be both genetic
and acquired. Therefore, the use of low mo-
lecular weight heparin for patients under-
going knee arthroscopy may be indicated if
the patient has a hypercoagulable state.
Table 2 shows the current indica-
tions and dosage for FDA approved low mo-
lecular weight heparin in VTE prophylaxis
for orthopedic patients. There are 2 dos-
ing options for enoxaparin, which are 30
mg subcutaneous every 12 hours or 40 mg
subcutaneous once daily. These doses are
recommended for up to 14 days for both hip
replacement surgery and knee replacement

48

surgery. The low molecular weight heparin
preparation dalteparin has never been ap-
proved for knee replacement surgery, but
it is approved for hip replacement surgery
with a nuance not present with enoxapa-
rin dosing. The first dose of dalteparin, giv-
en 4-8 hours after surgery, is half the dose
given on the next day. Following the initial
dose of 2500 units, 5000 units are delivered
subcutaneously once daily. The low molec-
ular weight heparin compound tinzaparin
was taken off the US market in 2012 after
a voluntary recall. It was never approved as
an acceptable low molecular weight heparin
compound for hip replacement surgery or
knee replacement surgery.

Table 3 provides a comparison be-
tween ACCP and AAOS guidelines for VTE
prophylaxis in orthopedic patients. The
table shows the differences in the rec-
ommendations up to 2012, with the most
noteworthy point that aspirin was listed
as acceptable as monotherapy by the AAOS
guidelines in 2009, and by the ACCP guide-
lines published in 2012. It should be noted
that the aspirin monotherapy recommen-
dation was not recommended as follow-up
therapy after initiation with an anticoagu-
lant. Aspirin alone was recommended for
VTE prophylaxis in orthopedic patients in
the 2007 AAOS guidelines, which suggest-
ed its use for 6 weeks for patients who do
not have a preoperative elevated risk for
thrombosis. The ACCP guidelines did not
list aspirin (greater than 300 mg) as ac-
ceptable therapy after total joint arthro-
plasty until 2012.

Table 4 shows the government ap-
proved anticoagulants for VTE prophylaxis
after hip and knee surgery in the USA, in
Europe, and in Japan. The first approved
anticoagulant in the US was low molec-
ular weight heparin in 1993. The newer
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Table 3. ACCP versus AAOS Guidelines or VTE Prophylaxis in Orthopedic Patients.

Timeline ACCP AAOS
Patients undergoing hip/knee re-
2007 - placement should receive Aspirin,
LMWH, fondaparinux, warfarin
Patients undergoing hip/knee
replacement should receive
2008 LMWH, fondaparinux, warfarin; )
Recommendation against use of
LDUH, Aspirin as sole method
for THR/TKR
AAOS includes Aspirin monother-
apy as VTE prophylaxis - 325 mg
2009 i BID, beginning on day of surgery
and continued 6 weeks for pa-
tients without preoperative ele-
vated VTE risk
Aspirin and use of mechanical pro-
2011 - phylaxis for prevention of VTE in
patients with elective THR/ TKR
For the first time Aspirin (>300
2012 mg) as acceptable therapy )
included after total joint arthro-
plasty
anticoagulants, rivaroxaban, dabigatran, many years after it was approved for use in

and apixaban, were approved much later. In
2012, rivaroxaban was the first of these to
be approved for prophylaxis against throm-
bosis in orthopedic surgery patients, with
apixaban and dabigatran approved in 2014.
Aspirin, now recommended for use in both
ACCP and AAOS guidelines, does not require
FDA approval for use. The anticoagulants
approved for VTE prophylaxis in the United
States closely parallel those approved in Eu-
rope, except for the slightly earlier approval
in Europe for low molecular weight heparin
and rivaroxaban. Interestingly, in Japan, of
the new oral anticoagulants recommended
for use, only edoxaban has been approved.
Low molecular weight heparin was ap-
proved for use after hip and knee surgery
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both Europe and in the United States.

Table 5 shows the dosing of antico-
agulants for VTE prophylaxis after hip and
knee surgery for the ACCP guidelines. With
regard to the most recent guidelines in
2016, there are several noteworthy points.
First, with regard to duration of dosing, low
dose unfractionated heparin and low molec-
ular weight heparin are recommended for
7-10 days (although low molecular weight
heparin may be used for 35 days in total hip
arthroplasty). Fondaparinux is similarly rec-
ommended for use for 10 days. Warfarin, on
the other hand, is recommended for 10-21
days and up to 35 days in total hip arthro-
plasty. The newer direct oral anticoagu-
lants are all recommended for use between
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Table 4. Government Approved Anticoagulants for VTE Prophylaxis after

Hip and Knee Surgery.
Anticoagulant Therapy USA Europe Japan
Apixaban (Eliquis®) 2014 2014 -
Dabigatran (Pradaxa®) 2014 2014 -
Rivaroxaban (Xarelto®) 2012 2011 -
Edoxaban (Savaysa®) - - 2011
Approved for
use through Does not re-
Aspirin AC.CP z_md AAOS quire EMA -
guidelines; does approval
not require FDA
approval
LMWH 1993 1990 2008

(Lovenox/ Enoxaparin)

14 and 35 days postoperatively. Aspirin as
monotherapy has a recommended duration
of therapy of 35 days. It is also noteworthy
that among the direct oral anticoagulants,
rivaroxaban and apixaban are used at a dose
which is half that used to treat patients with
atrial fibrillation or deep vein thrombosis/
pulmonary embolism. Dabigatran, on the
other hand, is recommended for use in pa-
tients undergoing hip or knee surgery at the
same dose used to treat patients with atrial
fibrillation or deep vein thrombosis/pulmo-
nary embolism. The 2012 ACCP guidelines
included rivaroxaban only among the newer
anticoagulants,and as noted earlier,itwas the
2012 guidelines that recommended aspirin
(>300 mg twice daily), started preoperative-
ly and continued postoperatively for 35 days.

DISCUSSION

This report compares the guidelines pre-
pared by a society representing coagula-
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tion/anticoagulation expert groups. The
conclusion is that after decades of recom-
mendations for the exclusive use of an anti-
coagulant, there has been movement in the
recent set of guidelines toward the use of as-
pirin, as an antiplatelet agent, even though
it largely inhibits thrombosis in the arterial
circulation.

Warfarin has long been used as an an-
ticoagulant to reduce thrombotic risk after
orthopedic surgery. It carries with it the ad-
vantages of familiarity by most physicians,
the ability to have the patient managed by
a warfarin clinic, and the ready availability
of a reversal agent. The disadvantages are
numerous, but less so in orthopedic surgery
where the treatment duration is limited to
approximately 2 weeks. The physiologic dis-
advantage is that the anticoagulation effect
does not reach its full impact until at least 3
days and more often up to 9 days after ini-
tiation of warfarin therapy. It requires INR
monitoring on at least one or 2 occasions
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Table 5. ACCP Guidelines for VTE Prophylaxis Orthopedic Patients.

2004

2008

2012

2016

250 IU per kg sc

250 IU per kg sc

250 IU per kg sc

250 IU per kg sc

LDUH twice daily for ~ twice daily for ~ twice daily for twice daily for
7-10 days 7-10 days 7-10 days 7-10 days
30 mg sctwice 30 mgsctwice 30 mg sc twice 30 mg sc twice
daily; 40 mgsc  daily; 40 mgsc  daily; 40 mgsc  daily; 40 mg sc
once daily; start once daily; start once daily; start once daily; start
LMWH 12-24 hours 12-24 hours 12-24 hours 12-24 hours
B . after surgery and after surgery and after surgery and after surgery and
(Enoxaparin) .ohtinue for 7-10 continue for 7-10 continue for 7-10 continue for 7-10
days; may contin- days; may contin- days; may contin- days; may contin-
ue for 35 daysin ue for 35daysin uefor 35 daysin ue for 35 days in
THA THA THA THA
2.5mgsc; start 2.5 mgsc; start 2.5 mgsc; start 2.5 mg sc; start
6-8 hours after  6-8 hours after  6-8 hours after  6-8 hours after
Fondaparinux SUrgery and con- surgery and con- surgery and con- surgery and con-
tinue for 10 days; tinue for 10 days; tinue for 10 days; tinue for 10 days;
may continue for may continue for may continue for may continue for
35daysin THA 35daysin THA 35daysinTHA 35 daysin THA
2-10 mg po imme- 2-10 mg po imme- 2-10 mg po imme- 2-10 mg po imme-
diately after sur- diately after sur- diately after sur- diately after sur-
gery with target gery with target gery with target gery with target
Warfarin INR=2.5; Contin- INR=2.5; Contin- INR=2.5; Contin- INR=2.5; Contin-
ue for 10-21 days, ue for 10-21 days, ue for 10-21 days, ue for 10-21 days,
upto35daysin upto35daysin upto35daysin upto 35 daysin
THA THA THA THA
10 mg orally BID 10 mg orally BID
Rivaroxaban - - for 14-35 days for 14-35 days
postoperatively  postoperatively
2.5 mg orally BID
Apixaban - - - for 14-35 days
postoperatively
150 mg orally BID
Dabigatran - - - for 14-35 days
postoperatively
>300 mg BID >300 mg BID
started preopera- started preopera-
Aspirin - - tively and contin- tively and contin-

ued postoperative ued postoperative

for 35 days

for 35 days

over 2 weeks. Because it does not reach its
full anticoagulant potential for days after
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surgery, rarely was there bleeding at the
site. The use of warfarin greatly decreased

51




Sarkar & Laposata

the incidence of venous thromboembolism
after orthopedic surgery, but the question
remained whether it was the best of the
choices to reduce the number of thrombotic
events.

When low molecular weight heparin
was introduced, different preparations were
used after orthopedic surgery and the data
suggested that there was a further reduc-
tion when using any of the preparations of
low molecular weight heparin compared to
warfarin, in the incidence of postoperative
venous thrombi. The advantages of the low
molecular weight heparin over warfarin are
a more consistent patient response, an anti-
coagulant that is not affected by other drugs
very often, and the drug is not affected by
the amount of vitamin K in the diet. Also, no
INR measurement is required. There were
several disadvantages, however. The first is-
sue focused on when the first postoperative
dose should be given, with the understand-
ing that it would reach its full anticoagu-
lation potential within a few hours, unlike
warfarin. Not unexpectedly, there was in-
creased bleeding at the surgical site when
the first dose was given within 4 hours of
wound closure. The drug free interval was
extended to 8 or 12 hours after surgery be-
cause of increased bleeding at the surgical
site. In addition, orthopedic surgery using
low molecular weight heparin was found
to be associated with a risk for heparin-in-
duced thrombocytopenia as a complication.
[t was concluded that enoxaparin had a com-
parable safety and bleeding profile as aspi-
rin for patients who have undergone total
knee arthroplasty [20].

There was a further reduction in the in-
cidence of postoperative venous thrombosis
in studies comparing the pentasaccharide
drug fondaparinux versus low molecular
weight heparin [17,18,20]. Despite this im-
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proved efficacy, the uncertainty of dealing
with a bleeding patient using fondaparinux
was greater because an impairment in renal
function prolongs the halflife ofthe drugand
because protamine is not able to reverse the
anticoagulation induced by fondaparinux.
These, and other factors, led to the predom-
inant use of low molecular weight heparin
over fondaparinux.

Finally, one of the new direct oral
anticoagulants, rivaroxaban, at 10 mg daily
was introduced for prophylaxis against ve-
nous thromboembolism in patients under-
going orthopedic surgery. The advantages
for the patient were significant, in that the
drug is taken orally and, therefore, the du-
ration of therapy after surgery could easi-
ly be made longer without a loss in patient
satisfaction. Prophylaxis with rivaroxaban
for a period of about one month was easily
introduced, which is beneficial as there is
still a risk of venous thromboembolism in
the third and fourth week after orthopedic
surgery. There is also no monitoring of the
anticoagulant effect of rivaroxaban. The
disadvantage was most often an unfamil-
iarity with the drug. Indeed, even though
Rivaroxaban clearly outperformed warfa-
rin therapy, at the time that rivaroxaban
was already FDA approved, many orthope-
dic surgeons who used anticoagulants still
selected warfarin over rivaroxaban. After
rivaroxaban was approved for prophylaxis
against venous thrombosis, two other direct
oral anticoagulants, apixaban and dabiga-
tran, were also approved by the FDA for this
purpose. Despite the approval of the factor
Xa inhibitors and their superior bleeding
profiles, many orthopedic surgeons have re-
sisted changing their prescribing patterns
for malpractice defensive concerns and have
continued to use warfarin [21,22]. The re-
sults of recent randomized clinical trials of

TOJ 3(1):45-54, 2017




these factor Xa inhibitors showed apixaban
to be the most convenient and more effective
alternative to Lovenox after knee arthroplas-
ty without increased bleeding risk [23,24].
However, the lack of any reversal agent was
a major concern for clinicians [25]. How-
ever, andexanet alfa which reverses rivar-
oxaban, apixaban and other anti-factor Xa
inhibitors has been approved for use by the
FDA in May, 2018. In another recent study,
the authors reported that there was no ev-
idence that drugs like fondaparinux, enoxa-
parin, or warfarin were superior to aspirin
in the prevention of VTE, DVT or PE [20].

In a study by Chu et al.,, the authors
investigated the risk of VTE with aspirin
vs. other anticoagulants after hip and knee
arthroplasty [26]. The authors compared
post-operative VTE between patients who
received aspirin only versus anticoagulants,
and patients who received both aspirin and
anticoagulants. VTE prophylaxis by the fol-
lowing anticoagulants were considered—
warfarin (any dose), UFH at doses between
5000-7500 wunits, prophylactic doses of
LMWH (enoxaparin at 30-40 mg, dalte-
parin at 2500-5000 units, or tinzaparin at
3500-4500 units), fondaparinux at 2.5 mg,
dabigatran at 75-150 mg, rivaroxaban at 10
mg, or apixaban at 2.5 mg. Aspirin for VTE
prophylaxis was considered at any dose in
non-combination formulations. The Caprini
VTE risk score for thrombosis after hip and
knee arthroplasty showed that aspirin was
comparable to anticoagulants; patients who
received both aspirin and anticoagulants
had a higher score owing to longer lengths
of hospital stay, and a higher number of co-
morbidities [26].

Areport published in February, 2018,
in the New England Journal of Medicine
describes a trial involving 3,424 patients
undergoing total hip or knee arthroplasty.
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They all received once daily oral rivaroxaban
at 10 mg, until postoperative day 5. At that
point, they were randomly assigned to ei-
ther continue rivaroxaban at the same dose
or switch to aspirin at 81 mg daily for an ad-
ditional 9 days after total knee arthroplasty
or for 30 days after total hip arthroplasty.
These patients were followed for 90 days
for symptomatic venous thromboembolism
and bleeding complications. The 2 groups
were identical in terms of anticoagulation
efficacy and bleeding complications. How-
ever, it is important to note that all of the
patients were first treated with an anticoag-
ulant, and none of the patients were treat-
ed with aspirin as monotherapy without an
anticoagulant for the first 5 postoperative
days. Thus, this observation of equivalence
between low-dose aspirin and rivaroxaban
only applies to patients beyond postopera-
tive day 5. There are advantages to using as-
pirin over rivaroxaban with regard to cost,
and potentially ease of use, from day 5 for-
ward. The results of this trial, therefore, do
not address the efficacy of aspirin as mono-
therapy initiated immediately after surgery
in the absence of an anticoagulant [27].
With no perfect drug introduced
over decades for prophylaxis against ve-
nous thrombosis in orthopedic surgery,
the medical community revisited the use
of aspirin. Aspirin has been found com-
parable to other anticoagulant agents in
preventing VTE and non-fatal PE [28]. As-
pirin was previously shown to protect
against symptomatic DVT and PE by 29%
and 43%, respectively, against placebo in
a PE prevention trial in 2000 [29]. Aspi-
rin might be advantageous over other an-
ticoagulants because of its lower bleeding
risk profile, rapid and inexpensive rever-
sal capability, cost-effectiveness, and no
requirement for hematologic monitoring
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or insurance approval [30-34]. A study by
American Association of Hip and Knee Sur-
geons (AAHKS) showed that enoxaparin/
LMWH was the most efficacious agent, but
68% of surgeons reported that aspirin was
easiest to use with the lowest risk profile
for bleeding and any wound drainage pro-
cedures [19].

There were some major changes over
the past few decades that made the anti-
platelet effect of aspirin, which has a much
lower bleeding risk than the any anticoag-
ulant, seem to be a reasonable option. First,
the patients are now mobile much sooner af-
ter surgery. The surgical procedures are not
nearly as complex, invasive, or take aslongas
they have in the past. The studies that were
performed over the past 5-10 years indicat-
ed not only to the Society of orthopedic sur-
geons, but also to the experts in coagulation
and anticoagulation that aspirin may now
be an acceptable choice in many patients.

A study by The Intermountain Joint
Replacement Center Writing Committee
that included over 300 hospitals in the Unit-
ed States showed that aspirin presents a
viable option to prevent VTE for selected
patients undergoing total joint replacement
therapy. The distinction between patients is
the main challenge to determine between
low-risk patients in whom aspirin may be
sufficient from patients with a higher risk
of thrombosis who may benefit more from
anticoagulants [35].

Taken together, the results of this
study show the progression toward aspirin
and away from anticoagulants by both or-
thopedic surgeons and specialists in coagu-
lation. There is every reason to believe that
there will be continued movement toward
aspirin as surgical techniques and perioper-
ative care after orthopedic surgery contin-
ues to improve.
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