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Thromboprophylaxis with nadroparin in the orthopaedic setting, a
brief appraisal of the recent literature
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Abstract:

Low-molecular-weight heparins represent well-established agents for thromboprophylaxis
in the orthopaedic and traumatological setting. The availability of different compounds requires
the doctor to make a careful choice especially in the dose and duration of treatment, which
represent two key factors for a successful therapy. In addition to the clinical benefit for the
patient, an appropriate therapeutic choice allows the physician not to incur in medico-legal

implications. In the present paper, we briefly review recent data from new trials in which
nadroparin was used in patients after knee arthroscopy and lower leg plaster cast, and discuss the
mode of use of the drug and the potential medico-legal implications.
Keywords: Low-molecular-weight heparins; nadroparin; orthopaedics and traumatology; legal
medicine.
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1. Introduction

in ambulatory cancer patients receiving

Venous Thromboembolism (VTE) is a

chemotherapy.3-5

well-recognized

the

effective in the treatment of acute DVT.3,6

orthopaedic and traumatological setting,

The recent publication of new trials in

with potentially fatal consequences as

which nadroparin was used in in patients

pulmonary embolism (PE). One of the most

after knee arthroscopy lower leg plaster

widely used VTE prophylaxis strategies is

cast led us to make some considerations on

represented by the treatment with Low-

the mode of use of the drug and the

Molecular-Weight

potential medico-legal implications.

complication

Heparins

in

(LMWHs)

consistent with the recommendations of the

Also,

nadroparin

is

2. Recent trials

major guidelines.1 While prophylaxis with
LMWHs must always be considered in the
major orthopaedics setting, its routinely use
is still debated in the minor orthopaedics
setting. Current evidences suggest that not
all patients should be routinely treated but
only those with high individual risks, such
as patients with history of cancer or
previous

VTE,

patients

who

require

hospitalization or those having two or more
risk factors including older age, obesity,
smoking, hormone use or chronic venous
insufficiency.2 To note, some variability
exists in the use of different LMWHs in
terms of dose and treatment duration,
according to the data of clinical trials. In
particular, nadroparin (nadroparin calcium)
is effective in preventing deep vein
thrombosis

(DVT)

and

pulmonary

embolism after major general or orthopedic
surgery, in bedridden medical patients and
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Recently, two pragmatic clinical trials,
entitled Prevention of Thrombosis after
Knee

Arthroscopy

(POT-KAST)

and

Prevention of Thrombosis after Lower Leg
Plaster Cast (POT-CAST), have been
published in The New England Journal of
Medicine on February 9, 2017.7 The results
of these trials showed that the routinely
thromboprophylaxis

with

LMWHs

(nadroparin or dalteparin) is not more
effective than no anticoagulant therapy in
reducing symptomatic VTE after knee
arthroscopy and lower-leg plaster cast.
Although

the

Authors

have

already

brilliantly discussed the factors elucidating
these results – e.g. the open design, the
sample size calculation, the risk of patients,
and the evaluation of only asymptomatic
VTE – some considerations related to the
treatment regimen with nadroparin, in
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terms of dosage and duration, deserve an

conservatively treated with a below-knee

in-depth analysis. The Authors highlight

cast (2.2% vs 11.7%; p = 0.011).8

that “the nadroparin dose of 2,850 IU may

3. Discussion

have been too low, despite the fact that this
is

the

standard

dose

for

thromboprophylaxis”, and that in the POTKAST trial all VTE events occurred after
the end of treatment (8 days), while in the
POT-CAST 9 out of 23 VTE events (39%)
occurred after the cast was removed and the

Previous randomized controlled studies and
metanalysis have clearly shown a benefit of
VTE prophylaxis with LMWHs for patients
after knee arthroscopy and lower leg plaster
cast, revealing that the incidence of DVT
with

nadroparin

prophylaxis

was

significantly lower than that in the control

treatment was stopped.7

group.9,10

A further, recent trial entitled Nadroparin
or

fondaparinux

versus

thromboprophylaxis

in

no
patients

immobilised in a below-knee plaster cast
(PROTECT): A randomized controlled
trial, published few weeks after the POTKAST and POT-CAST studies, compared
nadroparin

as

a

thromboprophylactic

treatment with a control group that did not
receive any form of thromboprophylaxis
evaluating the incidence of DVT diagnosed
with

venous

duplex

sonography.8

Nadroparin was used at the same dose of
the two previous studies, for the duration of
the immobilization. The PROTECT trial
highlighted that thromboprophylaxis with
nadroparin significantly reduced the risk of
a thromboembolic event in patients with a
fracture of the ankle or foot who were

Table 1 summarizes the main results.
Chapelle et al. evaluated 14 randomized
trials including a total of 4,726 non-major
orthopaedic patients with transient reduced
mobility, comparing prophylactic LMWH
with no prophylaxis, and use objective
methods to confirm asymptomatic or
symptomatic thromboembolic events.9 The
non-major orthopaedic setting was defined
as leg immobilization for fracture or softtissue injury of the lower limb or knee
arthroscopy. Study results highlighted an
overall major VTE incidence of 2.9% (95%
CI, 2.2% to 3.7%) in patients not receiving
prophylaxis. A significant 68% reduction in
the risk of VTE was observed in favour of
LMWH compared with no prophylaxis
(RR, 0.32; 95% CI, 0.20 to 0.51, P
<0.0001).
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Table 1.
Chapelle C et al.9

Meta-analysis

Sun Y et al.10

Meta-analysis conducted using
data from all available
randomized trials comparing
LMWH with placebo or no
prophylactic treatment in
patients with leg
immobilization for fracture or
soft-tissue injury of the lower
limb or in patients undergoing
knee arthroscopy. The primary
endpoint was the incidence
VTE, including asymptomatic
proximal deep-vein
thrombosis, symptomatic
VTEs, and VTE-related death.
Patients and studies 4,726 patients from 14 studies
were included.
included
Methods

Significant 68% reduction in
the risk of major VTEs was
observed with LMWH
prophylaxis (relative risk [RR],
0.32; 95% CI, 0.20 to 0.51; P <
.001). The treatment effect was
not modified by the clinical
setting, that is, distal lower
limb injury (7 studies; 1,711
patients; RR, 0.42; 95% CI,
0.20 to 0.86) or knee
arthroscopy (6 studies; 2,428
patients; RR, 0.27; 95% CI,
0.15 to 0.49).

Results

Systematic review and meta-analysis
of the literature to assess the efficacy
of prophylaxis to prevent DVT after
knee arthroscopic surgery. Only
randomized controlled
trials (RCTs) or prospective studies
were considered. Studies were
excluded if they were not original
prospective studies concerning DVT
detected by imaging after knee
arthroscopic surgery. Pooled
proportions of postoperative
DVT and proximal DVT were
calculated.
3,998 patients from 13 studies were
included.
In RCTs, the pooled risk ratio of DVT
was 0.180 (range, 0.065 to 0.499), in
favour of the treatment with LMWH.
An absolute risk reduction of 1.2%
(from 1.5% to 0.3%) for the
development of proximal DVT was
observed.

Also considering only symptomatic events,

0.37; 95% CI, 0.19 to 0.71; P = 0.003). No

without prophylaxis, the rate of VTE was

concerns on the safety profile of LMWH

estimated to be 2.3% (95% CI, 1.6% to

raised from the study, since the rate of

3.0%),

risk

major bleeding was 0.5% (95% CI, 0.2% to

reduction with LMWH prophylaxis (RR,

0.9%) in the control group, with a

with

a

significant

63%
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nonsignificant increase in the LMWH

Traumatology (OTODI, SIAARTI, SIMG,

group (RR, 1.35; 95% CI, 0.53 to 3.47; P

SIOT, SISET).2

=0.53). Similar results were obtained in the

nadroparin has been registered in several

rate of any bleeding, 3.1% in control group

countries worldwide for the indication

with a nonsignificant increase in the in the

“prophylaxis of deep venous thrombosis in

LMWH group.9 Sun et al. performed a

orthopaedic surgery” with the posology

systematic review and meta-analysis of

summarized in Table 2.11 The treatment for

randomized controlled trials or prospective

post-operative VTE should be tailored to

studies to assess the efficacy of LMWH

the single patient for at least 10 days, in all

prophylaxis to prevent DVT after knee

cases prophylaxis should continue for the

arthroscopic surgery, including a total of 13

entire period at risk and until the patient is

studies and 3,998 patients.10 Overall,

actively ambulant.11 This dosing regimen

patients receiving LMWH to prevent DVT

was initially studied by Leyvraz et al. in an

had an average incidence of DVT of 1.8%,

open

while a rate of 6.8% was observed in the

controlled

control group. Compared with patients not

including 349 patients undergoing total hip

receiving prophylaxis, patients treated with

replacement.12 The total incidence of DVT

LMWH

was

showed

a

significant

82%

According to RCTs,

randomised
vs.

16%

multicentre

unfractionated

in

trial,
heparin,

patients

receiving

heparin and

12.6% in

reduction in the risk of developing DVT

unfractionated

(RR 0.18; 95% CI, 0.065 to 0.499).10

patients receiving nadroparin (p=0.45),

Considering specifically nadroparin, it was

while the incidence of proximal DVT was

previously

13.1% and 2.9%, respectively (p<0.001).12

investigated

in

several

randomized controlled trials (RCTs) in the

Such

orthopaedic setting, generally adopting a

nadroparin

was

weight-adjusted dosage,3 remarkably higher

relatively

recent

than the one used in the POT-KAST and

including a large number (1,800) of

POT-CAST

consecutive

trials

(2,850

IU).

The

weight-adjusted

regimen

evaluated also

patients

prospective

undergoing

of
in a
study

knee

nadroparin weight-adjusted dosage is also

arthroscopy.13 During a two-week follow-

recalled

up, a low rate (0.38%) of DVT was

by

the

Italian

Inter-Society

Consensus Statement on Antithrombotic
Prophylaxis

in

Orthopaedics

observed, and all events were distal.13

and
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Table 2.
Body Weight

38 IU/kg: 12 hours before and after

57 IU/kg from the 4th postoperative

surgery, and then once daily to the 3rd

day onwards

postoperative day
Volume injected (anti-factor Xa IU)

Volume injected (anti-factor Xa IU)

< 50 kg

0.2 ml (1,900)

0.3 ml (2,850)

50 – 69 kg

0.3 ml (2,850)

0.4 ml (3,800)

 70 kg

0.4 ml (3,800)

0.6 ml (5,700)

This dosing regimen should be considered

3.1 Medical-legal issues

as

for

The possibility of adjusting the dose of the

thromboprophylaxis in the clinical practice

LMWH to the single patient, especially to

in the orthopaedic setting. It differs from

its body weight, also helps to overcome

the regimen adopted in the POT-KAST and

medical-legal issues. These may result from

POT-CAST trials, and may potentially

a hypodosage or overdose that may occur

offer a higher antithrombotic effectiveness.

when using standard doses for prophylaxis

In addition to the dose, another relevant

in obese or underweight patients or in

factor is represented by the duration of

patients with renal failure. In these cases,

treatment, which is longer compared to the

the summary of product characteristics

POT-KAST trial (at least 10 days vs 8

(SPC) of the LMWHs recommended as a

days). Moreover, the label of the product

standard

highlights a crucial factor: the assessment

parametric clinical monitoring by the

of period at risk for each patient, that, in the

physician, with imaginable discomforts

orthopaedic setting, may last for quite a

also to the doctor. In these cases, the off-

the

standard

dose

long time.

dose

requires

the

patient's

label use of dosages different than those
recommended for thromboprophylaxis by
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the SPC of the medicine employed would

guide-lines

exposes

the

physician

to

expose the doctor to an important medical-

medical faults claims in case adverse events

legal risk, and the patient to potential

occur.

efficacy and safety risks. The off-label use

4. Conclusions

occurs under the doctor's responsibility, and
any possible adverse event would represent
an objective element of medical fault,
especially if such use is not supported even
by scientific research or if other, more
appropriate drugs are available. Therefore,
in the prophylaxis of VTE, the use of
medicines that can be tailored to the
patient's characteristics, in accordance with
the SPC recommendations, place both the
physician and the patient in a safe
condition. In fact, the responsibility for a

LMWHs are a well-established option for
VTE prophylaxis in the orthopaedic setting.
The availability of different compounds
requires the doctor to make a careful choice
especially in the dose and duration of
treatment, which represent two key factors
for a successful therapy. In addition to the
clinical

benefit

for

the

patient,

appropriate therapeutic choice allows the
physician not to incur in medico-legal
implications.

dose-related adverse event lies with the
manufacturer and the health authority who
approved the use. For what concerns the

Ethical approval: not applicable.
Acknowledgements: none.

duration of the treatment, not to follow the
duration prescribed by the SPC or by the
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