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Fast-track surgery procedures, also identified as Enhanced
Recovery After Surgery, have been challenging evidence-based
guidelines on venous thromboembolism (VTE) prophylaxis for
several years.1,2 They were launched more than 20 years ago by
Henrik Kehlet, a Danish orthopaedic surgeon.3,4 The project was
quite simple and logical: to develop patient-focused procedures
that would improve the quality of care and decrease in- and
outhospital complications. The programs would coordinate
patients care into a multi-modal approach including patient
selection, enhanced education, advances in surgical and anaes-
thetic techniques, post-operative multi-modal analgesia, reha-
bilitation with early ambulation within 24 hours post-surgery,
optimal hydration and discharge in own home. Initially, fast-
track procedures were implemented successfully in many Scan-
dinavianhospitals.5Nowadays, theyhaveshowntobemorecost-
effective than traditional care with shorter length of stay (LOS)
while still maintaining equivalent, or better levels of patient
satisfaction, low complication and readmission rates. They are
more popular in developed countries and, as a result, they
represent the standard of care in many institutions, especially
for total hip (THR) and total knee replacement (TKR) procedures.

The American College of Chest Physicians (ACCP) has pro-
ducedguidelinesonanti-thrombotic agents for years,6–8and the
upcoming ones (the 10th ACCP Guidelines) are on track, now
being published chapter by chapter. In the field of VTE prophy-
laxis, these ACCP guidelines have been the most well-known
ones, a kind of Holy Bible for physicians, but many other sets of
guidanceandguidelineswerealsoavailable.9,10Allof them,with
no exception,were recommending an extendedprophylaxis (4–
5weeks)with anticoagulants for THRpatients, and10 to14days
for TKR patients, some groups suggesting even a longer prophy-
laxis. These strong recommendations (1A or 1B for all of them)
were supported byavery strong bodyof literature showing that
VTE events were occurring mainly after patients discharge.
Planes et al had shown for the first time in 1996 that 3 weeks
of enoxaparin dramatically decreasedVTE rates inTHRpatients,
as comparedwithplacebogivenatpost-operativeday13to15.11

Other studies had followed and confirmed these data.12

However, at that time, by theendof the 1990s, as compared
with 2018, fast-track procedures did not exist, and surgical
procedures and post-operative inhospital periods were much
longer (2 hours and 15 days for a THR, respectively). Patients
were not mobilized systematically, regional anaesthesia was
not so developed and nomulti-modal analgesiawas available.
Obviously, the VTE risk was not the same, as the risk has
decreased dramatically. Many data are available amongwhich
we have extracted two examples:

• Dahl et al have described annual incidences and 6-month
post-operative patterns of clinical VTE in 9,078 patients
undergoing major joint surgery in a Scandinavian hospi-
tal.13 Two cohorts were compared: cohort I (1989–1999)
and cohort II (2003–2011). Mean annual VTE incidence
was lower in cohort II than in cohort I after THR and hip
fracture surgery but not after TKR.

• Partridge et al evaluated 10-year (2005–2014) trends in
medical complications following 540,623 primary THR
from a national database from England and Wales.14

Despite a population with increasing levels of co-morbid-
ity, indicators of quality of care improved from 2005 to
2014. The 90-day mortality rate dropped steadily, from
0.60% in 2005 to 0.15% in 2014. Focusing on VTE, the deep
vein thrombosis rate decreased from1.15 to 0.28% and the
pulmonary embolism (PE) rate from 0.77 to 0.40%.

The message is clear, the disease is now under control in
scheduled orthopaedic surgery, thanks to prophylaxis. This
also means that the balanced efficacy/safety ratio may shift
towards a more important bleeding risk, especially if even
more potent anti-thrombotic agents are used.

Keeping these data in mind, the amazing prospective
observational cohort by Petersen et al published in the
previous issue of the journal is consistent with the above
observed trend.15 For many years, the authors, including
many Danish orthopaedic units (now more than 45% of the
country’s units), have developed a successful fast-track
approach. Their first preliminary cohort study from 2004
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to 2008 in approximately 2,000 fast-track THR and TKR with
a mean LOS of 3 to 7 days and inhospital-only thrombopro-
phylaxis, found comparable or lower incidences of VTE than
previously reported with prolonged thromboprophylaxis.16

The first large report was published in BMJ in 2013,17 and at
that time, only 4,718 patients undergoing THR or TKR
surgery were included. The median LOS was 2 days (inter-
quartile range: 2–3 days), meaning already that prophylaxis
was given for 2 days in half of the patients. VTE event rates
were found to be very low when assessed at 3 months.
Indeed, they were quite different and much increased in
the small sub-set of patients whose LOS was greater than
5 days. Since then studies have included more patients, and
other reports have also been published. Now, Petersen et al
confirm all these data with a large cohort of 18,407 proce-
dures in 16,808 patients. Prophylaxis with low-molecular-
weight heparin (LMWH), fondaparinux or oral factor Xa
inhibitors was only given during hospitalization, that is,
when LOS was � 5 days (94.6% of the total of procedures).
As in the previous reports, none of the participating depart-
ments utilized intermittent pneumatic compression (IPC)
devices or compression stockings. The results look as copy-
pasted from the BMJ report, but thrice the patient popula-
tion, which confirm the quality of these data. The 90-day
incidence of VTE after fast-track THR and TKR with inhos-
pital-only thromboprophylaxis reached 0.40%. Petersen et al.
used 90-day mortality as a safety outcome and found that
only two patients suffered from a fatal PE. In addition, as
already observed in the 2013 report, patients with a much
longer LOS developed much more important thrombotic
risks and co-morbidities (any VTE: 2.33%). The authors
emphasize that the incidence of VTE in fast-track total hip
arthroplasty/total knee arthroplasty appears to be similar or

perhaps even lower comparedwith the previous randomized
controlled trials (RCTs) on which most international guide-
lines are based.

These reassuring data coming from a large, but only
observational, cohort raise some questions:
– The authors conclude that prolonged thromboprophy-

laxis may be reserved for LOS greater than 5 days or for
specific high-risk patients. How could this higher risk
population be identified? As their study is not controlled,
this assumption should be taken with prudence.

– Is there any rationale for giving a very short prophylaxis?
Unpublished reports from this Danish group (and others)
state that themedian LOS is still decreasing for THR and TKR
patients, now being close to ‘1 day’ in 2018. More andmore
proceduresarealsoperformedonanambulatorybasis. Thus,
is prophylaxisgiven only once in these fast-track patients? Is
the minimal VTE rate only related to the fast-track proce-
dures? Do ambulatory patients receive any prophylaxis?

– Further studies regarding optimal type and duration of
thromboprophylaxis should be proposed. However, even
if the VTE risk was low in the Petersen cohort, all the
patients did receive a (short) prophylaxis, namely, rivar-
oxaban, enoxaparin, dalteparin and fondaparinux, pre-
cluding anywithdrawal of prophylaxis. In addition, would
any ethical committee approve a RCT comparing the usual
prophylaxis procedure with the absence of prophylaxis?

– Could a therapeutic de-escalation be the solution? The
interest in aspirin has increased in the United States since
the 2012 ACCP guidelines prompted aspirin at the same
level of safety and efficacy with that of conventional treat-
ments (LMWH, fondaparinux, direct oral anticoagulants;
grade 1B).8 Since, numerous large North American cohorts
and meta-analyses have been published showing that

Fig. 1 Proposals from the ESAVTE Guidelines on VTE prophylaxis. GCS, graduated compression stockings; LMWH, lowmolecular weight heparin;
IPC, intermittent pneumatic compression; THR, total hip replacement; TKR, total knee replacement; HF, hip fracture.2,21,23
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aspirin is non-inferior to anticoagulants in THR and TKR
patients.18,19 In addition, a large multi-centre randomized
trial comparing low-dose aspirin with warfarin and rivar-
oxaban is on-going, planning to enrol 25,000 patients (the
ComparativeEffectiveness ofPulmonaryEmbolismPreven-
tion After Hip and Knee Replacement [PEPPER] trial;
NCT02810704–Estimated Study Completion Date 2021).
It will provide evidence-based data andwill help to answer
the question about the efficacy/safety ratio of aspirin.
Already, the recent VTE guidelines from the European
Society of Anaesthesiology suggest the use of aspirin in
fast-track orthopaedic procedures (grade 2C).20,21

– Last but not least, IPC is very effective:22,23 could it be also
part of the future of prophylaxis? Combining IPC with
other methods represent an increasing trend in the
prophylactic practice.

Some practical proposals can be made and are shown
in ►Fig. 1.

Currently, there is not enough evidence yet to withhold
prophylaxis in these patients. Fatal PE has almost disap-
peared from orthopaedic surgery units, and no onewishes to
see PE back in our wards. Only evidence-based studies will
change the daily clinical practice and provide further data on
the optimal type of prophylaxis and its best duration.
Definitely, still a lot of work has to be done to confirm the
observed efficacy of shorter term prophylaxis, aspirin and
IPC in these patients, but both appear to be interesting
solutions in this clinical setting. We now have to cope with
all these new challenges and intensify the research in the
field. Then, guidelines may change dramatically…
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