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Where Are We Now?

I
n the early era of TKA 40% to

80% of patients developed post-

operative venous thromboem-

bolism (VTE) [5, 13]. Although clini-

cians identified a large portion of these

patients during routine postoperative

screening studies and found those clots

were resolved on followup imaging,

great efforts were made to decrease

VTE and its associated morbidity and

mortality. Patients now mobilize much

earlier thanks in large part to

improvements in controlling pain and

nausea with multimodal analgesia.

Early mobilization can generally miti-

gate the venous stasis portion of

Virchow’s triad of stasis, hyperco-

aguability, and intimal injury.

Pharmacologic prophylaxis seeks to

address the hypercoagulable state of

the patient who may not be very

mobile in the days immediately after

surgery.

Bala and colleagues provide us with

the first direct comparison of the four

major classes of chemoprophylaxis

routinely used in TKA; warfarin, low-

molecular-weight heparin (LMWH),

aspirin, and factor Xa inhibitors.

Although warfarin and LMWH are

mainstays in the field, the use of

aspirin and factor Xa inhibitors have

become more prevalent as concerns

regarding warfarin and LMWH,

including their need for routine moni-

toring and the potential for increased

bleeding [10, 15], grow louder.

The current study represents a fair

assessment of the current state of VTE

prophylaxis in TKA; with aspirin and

factor Xa inhibitors rising in popularity

due to decreased cost, favorable risk

profiles, and ease of use, while war-

farin and LMWH continue to be used

by many clinicians given their proven

anticoagulation effects and long his-

tory in the field.

Where Do We Need To Go?

The advent of pharmacologic prophy-

laxis brought about additional risks of

postoperative bleeding, hematoma,

wound complications, and infection

[11]. The need to balance the risks of

VTE with those of the prophylactic

medications has led to considerable

research in the field. However, details

regarding the ideal prophylactic regi-

men remain unsettled and a number of
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questions remain: What is the best

prophylactic agent for an individual

patient? Which patients have an

increased risk for VTE? What is the

ideal dose of each agent? And how

long should patients receive

prophylaxis?

A number of recent studies,

including the current study, show that

aspirin’s low cost, excellent bleeding

profile, and seemingly equivalent

antithrombotic prophylaxis make it an

ideal choice for many patients under-

going TKA [7, 15]. However, aspirin

may not provide sufficient anticoagu-

lation for high-risk patients (those with

active malignancy, obesity, a history

of previous VTE, nicotine use, hor-

mone replacement, and various

prothrombotic conditions) [14]. We

need additional research on patients at

high-risk for VTE in order to find the

ideal prophylactic medication for this

patient population, as well as to

determine whether some risk factors

weigh more heavily in a patient’s VTE

risk profile than others.

Although aspirin is a promising

medication, we still need to determine

the ideal dose for patients who undergo

TKA. Hematology studies [3, 6]

demonstrated an antiplatelet effect in

most patients with doses greater than

100 mg and no improvement in effi-

cacy with higher doses. Another study

[9] indicated that twice daily dosing

may provide better inhibition than a

single daily dose. Together, these

studies provide additional support to a

recent report [7] advocating for the

usage of 81 mg twice daily after total

joint arthroplasty, as it may provide

appropriate prophylaxis, while avoid-

ing the increased potential for

gastrointestinal side effects that can be

seen with higher doses [7]. Still,

additional evidence should be estab-

lished in order to more fully assess its

efficacy in this setting.

The current study also shows

promising results for factor Xa inhibi-

tors, demonstrating low VTE rates and

low complications compared to war-

farin and LMWH. But is one factor Xa

inhibitor superior to another in the

setting of TKA?

Another concern with this relatively

new class of medications is the lack of

an available reversal agent [12]. This is

especially pertinent when considering

the potential need to return to the

operating room, where surgeons must

balance the urgency of the proposed

surgery with a medication’s associated

bleeding risk. A reversal agent may be

available in the future, but until that

time, surgeons should be aware of the

recommendations for the individual

medications in this class and discuss it

with all those involved.

Determining the ideal duration of

treatment is relevant for all of the

prophylactic agents. Current clinical

practice guidelines recommend a

minimum of 10 to 14 days, but suggest

extending this to five weeks of treat-

ment after TKA [1, 4]. This wide range

of duration should be better defined,

especially for those requiring medica-

tion that is more expensive or

cumbersome to monitor and

administer.

Finally, when considering clinical

practice guidelines, clinicians should

examine the Centers for Medicare &

Medicaid Services (CMS) guidelines.

Currently, CMS denotes postoperative

VTE after TKA as a ‘‘never event,’’

denies payment for any treatment of

this, and counts it as a sign of lower-

quality care [2]. While regulations

mandating prophylaxis have certainly

encouraged an increased vigilance

amongst surgeons, there remains a

percentage of VTE that continues to

occur even in the setting of recom-

mended prophylactic measures. Many

would likely agree that the actions of

CMS are justified if a patient develops

VTE and appropriate prophylaxis has

not been provided. However, when

clinical guidelines are followed and a

VTE develops, this refusal to provide

payment for its treatment and reporting

it as a sign of inferior care places an

undue burden on local healthcare pro-

viders. Organized societies, such as the

American Academy of Orthopaedic

Surgeons (AAOS) and American

Association of Hip and Knee Surgeons

(AAHKS), need to continue fighting
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against these unjust policies and for

the protection of those practicing

medicine in accordance with the best

available evidence.

How Do We Get There?

As is the case with many questions in

medicine, large, randomized clinical

trials provide the highest level of evi-

dence, but are often difficult to perform.

Nevertheless, one such trial is currently

underway to investigate not only the

clinical efficacy of VTE prophylactic

regimens, but also patient preferences

regarding the balance between VTE

prevention and medication complica-

tions [8]. The Comparative Effective-

ness of Pulmonary Embolism Preven-

tion after Hip and Knee Replacement

(PEPPER) trial will include 25,000

patients at 25 centers over two and a

half years [8]. Patients will be random-

ized to receive aspirin 81 mg twice

daily, warfarin with a goal international

normalized ratio of 1.7 to 2.2, or

rivaroxaban 10 mg. Prophylactic med-

ications will be given for 30 days

postoperatively, and all patients will

receive pneumatic compression devices

while in the hospital.

This exciting and well-structured

study is sure to provide insight into

both the efficacy and risks of these

medications, but additional questions

will remain and new questions will

arise in the future. We will not be able

to perform such a large randomized

study to answer all of these future

questions, but one tool that could help

facilitate their study is the establish-

ment of a standardized risk assessment

profile to identify patients as being

either high or low-risk for VTE.

The development of such a tool is a

prime opportunity for the AAOS or

AAHKS to facilitate advancement in

the field and ultimately improve

patient care. Adherence to a standard-

ized stratification protocol would allow

for a more accurate comparison across

different treatment groups. We could

then facilitate the combination of

patient groups from across the country

in order to attain sufficient power to

demonstrate potential differences in

these rare events. This would not only

improve the quality of individual

studies, but would also improve our

ability to conduct potential comparison

studies and provide the highest level of

care for each of our patients.
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