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Routine Chemoprophylaxis for Venous Thromboembolism
in Orthopedic Patients: Is it Justified?

Prasoon Kumar!, Mandeep S Dhillon?, Rohit Kansal®

ABSTRACT

Introduction: Orthopedic patients require prolonged immobilization and undergo major surgical procedures which make them susceptible
to venous thromboembolism (VTE). The role of chemoprophylaxis to prevent VTE is still debated, with many surgeons using it routinely, while
certain centers use it sporadically. The present review assesses the evidence in literature regarding the VTE chemoprophylaxis in different subsets
of orthopedic patients with specific focus on arthroplasty, pelvic trauma, and long-bone fractures.

Materials and methods: A PubMed search to look for current usage of routine chemoprophylaxis in hip/knee arthroplasties and postoperative
cases of pelvic-acetabular, hip, and tibia fractures yielded 2,216 hits. Based on the relevant articles, the evidence in literature was studied to
determine the role of chemoprophylaxis.

Results: The incidence of VTE in orthopedics patients is well documented with several studies, both Indian and Western quoting rates of up
to 72%. There are no guidelines from any Indian orthopedics body or society, and most of the surgeons rely on the recommendations from
the American Academy of Orthopaedic Surgeons (AAOS) and the American College of Chest Physicians (ACCP). These guidelines are based
on the review of the literature and recommend routine chemoprophylaxis to prevent VTE in hip/knee arthroplasties and hip fractures. Low
molecular weight heparin, apixaban, rivaroxaban, and fondaparinux are potential agents. Oral low-dose aspirin is also effective in arthroplasty
patients, while its efficacy may not be at par with the other agents in trauma cases; the evidence is however still not clear. There is no similar
role of routine chemoprophylaxis in fractures distal to the knee; as the thrombi formed are distal, they do not often embolize to the lungs and
are rarely clinically significant.

Conclusion: Patients undergoing hip and knee arthroplasties or surgeries for pelvic-acetabular and hip fractures require routine VTE
chemoprophylaxis. LMWH or newer agents like apixaban or fondaparinux are effective in decreasing the incidence of clinical VTE and could be
prescribed for a period as long as 6-8 weeks postoperatively.
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BACKGROUND

Venous thromboembolism encompasses both pulmonary
embolism and deep vein thrombosis (DVT).! The latter could be a
fatal entity as more often than notitis a silent phenomenon without
clinical signs, and mortality could be the first manifestation. VTE
is a frequent complication in orthopedic patients undergoing hip
or knee arthroplasties, and with pelvic-acetabular and long-bone
fractures. However, the incidence rates vary in literature (0-72%)
and practice of routine chemoprophylaxis in these patients is
not standardized.>”* An early study by Nagi et al. reported an
incidence of 8% proximal DVT after major lower limb surgeries over
a 14 months period; they recommended routine prophylaxis after
such surgeries.®> Agarwala et al. in their 104 patients reported 34.4%
incidence of DVT with prophylaxis and 60% without it. Patients
undergoing total knee replacements were found to be at the
highest risk.2 Sen et al. in their review reported 8% incidence of VTE
in trauma patients receiving chemoprophylaxis and 14.5% in those
without the prophylaxis.® They recommended routine prophylaxis
in trauma patients. However, Bagaria et al. and Mavalankar et al.
recommend prophylaxis only in those patients of hip and lower limb
fractures who are at high risk owing to other coexisting factors.”
Herein lies the controversy as even today many orthopedic surgeons
are divided about routine use of chemoprophylaxis.

We reviewed the literature and assess the current trends and
available evidence for routine chemoprophylaxis in major subsets
of orthopedic patients who develop VTE.
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MATERIALS AND METHODS

A PubMed search was done on 3rd February 2019 to look for
the current usage of routine chemoprophylaxis for VTE in three
subsets of orthopedic patients. The first search was for arthroplasty
patients with keywords “venous thromboembolism”(MeSH Terms]
OR (“venous”[All Fields] AND “thromboembolism”[All Fields]) OR
“venous thromboembolism”[All Fields]) AND (“arthroplasty”[MeSH
Terms] OR “arthroplasty”[All Fields]) AND (“prevention and
control”[Subheading] OR (“prevention”[All Fields] AND “control”[All
Fields]) OR “prevention and control”[All Fields] OR “prophylaxis”[All
Fields]). This yielded 1578 hits.

The second search for cases of pelvic-acetabular and hip
fractures with keywords (“venous thromboembolism”[MeSH Terms]
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OR (“venous”[All Fields] AND “thromboembolism”[All Fields]) OR
“venous thromboembolism”[All Fields]) AND (“prevention and
control”[Subheading] OR (“prevention”[All Fields] AND “control”[All
Fields]) OR “prevention and control”[All Fields] OR “prophylaxis”[All
Fields]) AND (“pelvis”[MeSH Terms] OR “pelvis”[All Fields] OR
“pelvic”[All Fields]) AND (“hip fractures”[MeSH Terms] OR (“hip"[All
Fields] AND “fractures”[All Fields]) OR “hip fractures”[All Fields] OR
(“hip”[All Fields] AND “fracture”[All Fields]) OR “hip fracture”[All
Fields]) yielded 384 hits.

Athird search focused on tibia fractures with keywords (“venous
thromboembolism”[MeSH Terms] OR (“venous”[All Fields] AND
“thromboembolism”[All Fields]) OR “venous thromboembolism”[All
Fields]) AND (“prevention and control”[Subheading] OR
(“prevention”[All Fields] AND “control”[All Fields]) OR “prevention
and control”[All Fields] OR “prophylaxis”[All Fields]) AND (“tibial
fractures”[MeSH Terms] OR (“tibial”[All Fields] AND “fractures”[All
Fields]) OR “tibial fractures”[All Fields] OR (“tibia”[All Fields] AND
“fracture”[All Fields]) OR “tibia fracture”[All Fields]) yielded 254 hits.

Relevant articles studying the role of chemoprophylaxis in all
three orthopedic situations of arthroplasty, pelvic-acetabular, hip,
and tibia fractures were screened and studied to determine the
evidence in literature.

Hip/KNEE ARTHROPLASTY

VTE is a known complication associated with hip and knee
replacements. Different pros and cons of routine prophylaxis
need to be looked at before initiating chemoprophylaxis, as
this can also cause postoperative bleeds or wound hematoma.’
Persistent discharge from the surgical site leading to infections
can negate the desired outcomes. Currently, there are no clear-
cut recommendations for chemoprophylaxis focusing on Indian
patients. Most orthopedic surgeons use the American Academy
of Orthopedic Surgeons (AAOS) recommendations for VTE in
arthroplasty patients.'® Earlier guidelines in literature were
debatable as the safety of the regimen was overlooked.'! The
role of low-dose aspirin was somewhat controversial and AAOS
recommendations incorporated all these concerns in 2011. There
are ten recommendations in grades of strong, moderate, weak,
inconclusive, or consensus. There were one strong and three
moderate recommendations while the majority of the remaining
ones were based on consensus (Table 1).

The guidelines state that routine screening of these patients is
not necessary (strong) and preoperatively antiplatelet drugs should
be discontinued (moderate); however, Lieberman and Pensak®
observe that in the subset of arthroplasty patients, data are scarce
regarding the second point. The stoppage of aspirin before surgery
is controversial, and if there is a pro-thrombotic risk due to cardiac
issues, it may still be continued." Similarly, stopping clopidogrel
prescribed after cardiac stents may cause increased thrombosis on
stoppage. The current recommendation for orthopedic procedures
is stoppage of clopidogrel 1 week before surgery, while aspirin does
not require stoppage.'

On the contrary, the AAOS recommendations do not mention
specific agents or duration of prophylaxis and it is left for the
surgeons to decide in individual situations.'® One recommendation
based on consensus vaguely states that patients with bleeding
disorders may not be given chemoprophylaxis. This will need
routine screening of all bleeding disorders in every patient, which
is certainly an overkill. Adequate history and clinical records may
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help in this regard. AAOS also advises only mechanical prophylaxis
in patients with liver diseases and use of neuraxial (spinal/epidural)
anesthesia as it lowers the blood loss, probably owing to the
induced hypotension.’

The American College of Chest Physicians (ACCP) (in their older
version) suggested that aspirin has no role in prophylaxis. Initially,
their recommendations were based on end results, which even
included asymptomatic VTE diagnosed with venography.” These
controversial points were modified in the latest guidelines, where
focus is shifted toward reduction in clinically significant VTE."

Their guidelines include grading of the recommendations as
1 or 2 based on a systematic review of literature; grade | implies
that the efficacy of prophylaxis certainly outweighs the risks
based on concrete evidence, whereas grade Il implies that the
level of available evidence is low quality and uncertainty persists
regarding the pros vs cons of the prophylactic agents." The quality
of the included studies was assessed with three subgradings of
A, B, and C where Cis based on observational studies only. These
guidelines also advise against routine screening for VTE similar
to AAOS. The ACCP recommends either chemoprophylaxis or
mechanical devices for a minimum of 2 weeks. No patient should
be without prophylaxis. Even aspirin has been reported to be
equally efficacious to other agents like low molecular weight
heparin (LMWH), fondaparinux, apixaban, and rivaroxaban for this
purpose.™ This was on the basis of pulmonary embolism prevention
(PEP) trial which concluded that aspirin with its oral dosage and
nonrequirement of any sort of monitoring is an ideal agent for
chemoprophylaxis after hip or knee arthroplasty as well as surgeries
for hip fractures.” Administration of LMWH at >12 hours prior to
or postsurgery is recommended. Regarding the overall duration
of therapy, up to 35 days of prophylaxis is advised; however, the
evidence is 2B and of low quality.

To summarize the key points from these two guidelines, we
have enough evidence supporting chemoprophylaxis after hip
and knee arthroplasties for a period up to 6 weeks postsurgery.
Mechanical devices can be used as add-ons to supplement the
drugs. LMWH like clexane and apixaban are the commonest drugs
used. Aspirin as the sole agent is much better than no prophylaxis
atalland may be prescribed. At our institute, we use tablet apixaban
(Eliquis) 2.5 milligram twice a day from postoperative day 2, 12 hours
after the epidural catheter is removed, for a period of 4-6 weeks.
In total knee replacements, we additionally prescribe mechanical
compression stockings.

Trauma as a Risk Factor

Unlike elective surgeries like arthroplasties, pathogenesis of
VTE in trauma starts immediately after injury, much before the
patient presents to the hospital. The formation of thrombin starts
within 24 hours of trauma, and the procoagulation factors can
remain increased for up to 14 days.'® In addition, dehydration,
immobilization, and transfusions of blood products add to the
hypercoagulable state.””'® Up to 68% of thrombi associated with
trauma are proximal, which have a higher chance of proximal
propagation and embolization than distally situated thrombus.'”"®
Most of the trauma cases need some kind of surgical intervention,
minor or major, which may add to further insult and can result in
dislodgement of preformed thrombus, thereby increasing chances
of embolic events.”® 2 Thus, the role of chemoprophylaxis becomes
important, especially in fractures of pelvic-acetabulum and long-
bone fractures like femur and tibia.
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Table 1: AAOS guidelines

No. AAOS recommendations
1 Routine postoperative duplex ultrasonography screening of patients who undergo elective hip or knee arthroplasty is not
recommended?
2 Patients undergoing hip/knee arthroplasty are already at high risk of venous thromboembolism. The practitioner might further
assess the further risk of venous thromboembolism by determining whether these patients had any previous history of VTE®
3 Patients undergoing elective hip/knee arthroplasty are at risk of bleeding and subsequent complications. Therefore, these patients

must be assessed for known bleeding disorders like hemophilia and for the presence of any active liver disease which further

increase the risk of bleeding and its complications®

Antiplatelet agents (e.g., aspirin, clopidogrel) before undergoing elective hip or knee arthroplasty may be discontinued®

5 Suggest the use of pharmacologic agents and/or mechanical compressive devices for the prevention of venous thromboembo-
lism 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®

There is no ample evidence about which prophylactic strategy (or strategies) is/are optimal or suboptimal. Therefore, no
recommendation for or against specific prophylactics in these patients are given®

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®

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®

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®

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®

9 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®

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®

AAOS, American Academy of Orthopedic Surgeons

Reproduced after modification from AAQS clinical practice guidelines®'°

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

A moderate recommendation means that the benefits exceed the potential harm (or that the potential harm clearly exceeds the benefits in the case of a
negative recommendation), but the strength of the supporting evidence is not as strong

A limited recommendation means the quality of the supporting evidence that exists is unconvincing, or that well-conducted studies show little clear

advantage to one approach vs another

4An inconclusive recommendation means that there is a lack of compelling evidence resulting in an unclear balance between benefits and potential harm
€A consensus recommendation means that expert opinion supports the guideline recommendation even though there is no available empirical evidence

that meets the inclusion criteria of the guideline’s systematic review

Role of Prophylaxis

The use of chemoprophylaxis in hospitalized trauma patients
is based on unequivocal principles and scientific studies
(Table 2).2""23 The conventional screening methods for detecting
DVT have proven to be less effective in trauma population, making
routine prophylaxis, a valuable tool in DVT prevention; however,
the ideal mode and drug for prophylaxis, if any, are still not
established?*%’ (Table 3).

Pelvis and Acetabulum Fractures

These injuries are considered to be significant risk factors for
development of VTE."?8 Sen et al. in their study reported VTE in
29% of their patients undergoing surgeries for these fractures.'
Geerts et al. reported nonclinical VTE in 61% of their patients who
were not given any chemoprophylaxis.? These rates were much
lower in studies by Steele et al.?' and Fishmann et al.?? who used
prophylaxis and none of their patients developed clinical VTE.
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Therefore, the role of chemoprophylaxis becomes important in
this subset of trauma patients. In a review by Slobogean et al.,
LMWH was found to be efficient in decreasing the incidence of VTE
in pelvi-acetabular fractures.3® The most recent ACCP guidelines
also suggest chemoprophylaxis with LMWH in major trauma
patients like these injuries. On the contrary, if the patient has
any contraindications for LMWH, at least mechanical prophylaxis
needs to be given. El-Daly et al.3' recommend usage of heparin or
fondaparinux for these injuries. In terms of period of prophylaxis,
Sharma et al.>2 recommend an extended period of up to 3 months.
The Cochrane review forabdominal and pelvic surgeries also found
that LMWH prophylaxis of up to 4 weeks after discharge is better
than only indoor medication.>3 Fondaparinux has been reported to
be more or equally effective to LMWH, but risk of bleeding is more.3*
With no reversible agent and long half-life of 17 hours, bleeding
risk becomes an important consideration for preferring LMWH
over fondaparinux.3* Aspirin is another agent that can be used in
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Table 2: Rationale for thromboprophylaxis in hospitalized patients

Rationale Description
High prevalence of VTE «  DVTis common in many hospitalized patients
In hospital thrombus formation is usually clinically silent
+  At-risk patients unpredictably develop symptomatic thromboembolic compli-
cations
+ Screening at-risk patients using physical examination or noninvasive testing is
not very effective
Adverse consequences of unprevented «  Symptomatic DVT and/or fatal PE
VTE

+ Increased costs of investigating and treating symptomatic patients
Risks in treatment like bleeding, increased risk of recurrent VTE, and/or post-

thrombotic syndrome
Highly efficacious at preventing DVT and PE

Efficacy and effectiveness of thrombo-
prophylaxis

« Cost-effectiveness of prophylaxis has repeatedly been demonstrated

Adapted from Geerts et al.?°

VTE, venous thromboembolism; DVT, deep venous thrombosis; PE, pulmonary embolism

Table 3: List of commonly used anticoagulants

Dosage
Agent DVT prophylaxis DVT treatment Special consideration
Unfractionated heparin 5000 U sc 80 U/kg bolus followed  Renal failure: dose modification; Increased incidence of
BD/TDS by 18 U/kg/hour thrombocytopenia
Enoxaparin 40 mg sc OD 1 mg/kg sc BD In renal failure, dosage is halved
Dalteparin 5000UscOD 5000 U scBD In renal failure, no dosage modification
Fondaparinux 25mgscOD  Weight Contraindicated in patients with creatinine clearance

<50 kg: 5 mg sc daily
50-100 kg: 7.5 mg sc

daily

>100 kg: 10 mg sc daily
Rivaroxaban 20mg OD oral 15 mg oral BD
Apixaban 2.5mgBDoral 10 mg oral BD for 7 days

and then 5 mg oral BD

<30 mL/minute

Contraindicated in patients with renal failure
Dose adjustment needed if any 2 of the following:

Age >80 years; body weight <60 kg; serum
creatinine >1.5 mg/dL

major orthopedic surgeries, and its efficacy has been found to be
at par with LMWH and fondaparinux by Kartikeyan et al.>> However,
evidence still remains inconclusive in these fractures. Oral direct
factor Xa inhibitors like apixaban and rivaroxaban can be given
for up to 4 weeks postoperatively in pelvic-acetabular fractures as
they have also been shown to decrease incidence of VTE.3® At our
institute, we prefer apixaban for a postoperative period of 8 weeks,
by which time patients are sufficiently mobilized.

Hip FRACTURES

Up to 7% of patients with hip fractures undergoing surgery
develop fatal pulmonary embolism.3” Fractures of the femoral
neck and intertrochanteric femur fractures are important risk
factors of VTE. According to the ACCP, hip fracture patients must
be given chemoprophylaxis that may be extended up to 5 weeks."
Similarly, the Scottish intercollegiate guidelines network (SIGN) also
recommends LMWH or fondaparinux for a period up to 4-6 weeks,
and early mobilization and mechanical prophylaxis should be used
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as soon as possible.3® The SIGN guidelines do not recommend
aspirin for the purpose, although the ACCP guidelines revised in
2012 consider aspirin as a potent modality.* Marsland et al.*° state
that aspirin does not provide protection to the extent provided
by LMWH. The literature recommends preoperative initiation of
LMWH that may be stopped 12 hours prior to surgery and then
restarted between 6 and 12 hours after surgery.**° Qverall, routine
prophylaxis is prevalent for fractures of hip and femur shaft;
however, the efficacy of low-dose aspirin when compared to the
other agents remains equivocal.

TiBIA FRACTURES

In tibia fractures, the clots are generally distal as these rarely
embolize proximally and prove fatal.*' Therefore, the guidelines
for these fractures in terms of chemoprophylaxis is unclear.*? In
a meta-analysis by Patterson and Morshed, LMWH was found
to significantly reduce the incidence of VTE after tibia fractures
treated operatively.** However, in terms of clinically significant
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clots with symptoms or fatality, there was no significant efficacy. An
important finding was that to prevent VTE in 1 patient, 31 patients
had to be given a blanket prophylaxis. These figures became further
exaggerated for clinically significant VTE, where 584 patients were
given chemoprophylaxis to prevent actual clot in 1 patient. This is
a very important point against routine chemoprophylaxis as the
addition to the cost burden does not transform into clinical efficacy.
However, the increased risk of bleeding due to chemoprophylaxis
was not observed in this meta-analysis.*®

The recommendations of Sagi et al. are that chemoprophylaxis
should be reserved for patients of tibia fractures who additionally
have other risk factors; in patients who do not have such added
risk factors and can be mobilized after surgery, chemoprophylaxis
should not be given.** At our institute, we follow a similar protocol
and do not use prophylaxis in patients who are mobile after surgery
and do not have additional risk factors like obesity, diabetes,
hypertension, elderly age group, etc.*®

CONCLUSION

VTEisacommon complicationin orthopedic patients, and preventive
strategies should be applied. In patients undergoing hip and knee
arthroplasties or surgeries for pelvic-acetabular and hip fractures,
routine postoperative chemoprophylaxis is a common protocol.
LMWH or newer agents like apixaban or fondaparinux are effective
in decreasing the incidence of clinical VTE and could be prescribed
for a period as long as 6-8 weeks postoperatively. Patients with
fractures distal to the knee do not require routine chemoprophylaxis
unless they have other risk factors associated with VTE.
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