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THERAPEUTICS

Dose capping of enoxaparin results
in sub-therapeutic anti-Xa levels

Kristopher S Lyons, Vivienne Nesbitt, lan B A Menown

Authors

Kristopher S Lyons
Cardiology Registrar

Department of Therapeutics
and Pharmacology, Queens
University, Belfast, BT9 7BA

Vivienne Nesbitt
Biomedical Scientist

Haematology Department,
Craigavon Area Hospital,
Craigavon, BT63 5QQ

lan B A Menown
Consultant Cardiologist

Craigavon Cardiac Centre,
Craigavon Area Hospital,
Craigavon, BT63 5QQ

Correspondence to:
Dr K'S Lyons
(kristopherlyons@hotmail.co.uk)

Key words

acute coronary syndrome, anti-Xa
activity, enoxaparin

Br J Cardiol 2011;18:82-3

Enoxaparin is recommended for treatment
of patients with acute coronary syndromes
(ACS). While plasma monitoring of enoxaparin
is not usually required, it may be assessed by
measuring plasma anti-Xa levels (therapeutic
range 0.5-1.2 IU/ml). Low anti-Xa activity

is independently associated with increased
30-day mortality. Although the typical ACS
enoxaparin dose is 1 mg/kg twice daily, in
clinical practice some treatment protocols
dose cap to reduce bleeding risk (for example,
some local units cap at 60 mg twice daily).

We studied 20 consecutive patients admitted
with ACS. All received enoxaparin 60 mg
twice daily. Peak plasma anti-Xa activity

was measured four to six hours after the
morning dose of enoxaparin after at least two
subcutaneous doses. Mean Thrombolysis

in Myocardial Infarction (TIMI) risk score
4.2/7 and mean weight 81.9 kg. One third
of patients (five male, two female) were
found to have subtherapeutic anti-Xa levels
(mean 0.35 1U/ml, range 0.2-0.49 1U/ml).
The remainder had anti-Xa levels within the
therapeutic range (mean 0.73 IU/ml, range
0.5-1.12 1U/ml). Mean weight was higher

in those with subtherapeutic compared with
therapeutic anti-Xa levels (89.9 vs. 77.6 kg;
p=0.041).

In conclusion, dose capping of enoxaparin
at 60 mg twice daily in ACS patients may
result in a significant proportion achieving
subtherapeutic anti-Xa levels, potentially
correlating with poorer outcome.

Introduction

The low molecular weight heparin (LMWH) enoxaparin
is recommended by the European Society of Cardiology
as an antithrombotic agent for the treatment of acute
coronary syndromes (ACS) (class | level A indication

in the treatment of acute ST-elevation myocardial
infarction [MI] along with thrombolytic therapy and
class lla level B recommendation in the treatment of
ACS without ST elevation).}? A dosing strategy of
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1 mg/kg twice daily is recommended as higher doses
have been shown to result in increased bleeding
without further clinical benefit.> Weight-adjusted

dose reduction is advised in patients >75 years and
in those with creatinine clearance <30 ml/min.* The
superiority of enoxaparin over unfractionated heparin
(UFH) has been demonstrated by several randomised-
controlled trials.> Enoxaparin is not subject to the
same unpredictable protein binding as UFH, and its
predictable pharmacodynamics and pharmacokinetics
mean that monitoring of therapy is not usually required.
However, the biological activity of LMWH can be
monitored by measuring anti-Xa activity with the
therapeutic range for ACS defined as 0.5 and

1.2 IU/ml.2®7 To reduce the perceived risk of
haemorrhage, in Northern Ireland, some local
treatment protocols have suggested dose capping
enoxaparin at 60 mg twice daily regardless of patient
weight. However, there is evidence to suggest

that patients with low anti-Xa activity have worse
outcomes.® We, thus, evaluated the achieved anti-Xa
activity of a 60 mg twice-daily dosing strategy.

Methods

We studied 20 consecutive patients admitted to the
coronary care unit with a diagnosis of ACS. Age, height
and weight, Thrombolysis in Myocardial Infarction
(TIMI) score and baseline renal function were recorded.
All patients were treated with enoxaparin 60 mg

twice daily administered subcutaneously. As part of a
clinical audit to assess the adequacy of anticoagulation
using the local enoxaparin treatment protocol at that
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Table 1. Patient demographics

Therapeutic Subtherapeutic
Male, n (%) 9 (69.2) 5(71.4)
Female, n (%) 4 (30.8) 2 (28.6)
Weight, kg 77.6 89.9 (p=0.041)
eGFR 30-60 ml/min, n (%) 5 (41.7) 1(14.3)
eGFR >60 ml/min, n (%) 8 (58.3) 6 (85.7)

Key: eGFR = estimated glomerular filtration rate

time, anti-Xa activity was measured four to six
hours after the morning dose of enoxaparin, after
patients had received at least two subcutaneous
doses, according to the protocol described by
Montalescot et al.8 Anti-Xa was measured on

the Sysmex CA1500 analyser using a Berichrom
heparin kit (Dade Behring Marburg GmbH). This
is a chromogenic assay. The standard laboratory
protocol was followed and enoxaparin was used for
calibration. The therapeutic range of anti-Xa levels
was defined as 0.5 to 1.2 1U/ml. Patient weight
in therapeutic versus subtherapeutic groups was
compared using independent students t-test.

Results

Patient demographics are shown in table 1. Seven

patients (35%) had anti-Xa activity below the lower

limit of the therapeutic range (mean 0.39 IU/ml,
range 0.2-0.49 1U/ml). The remaining 13 patients
(65%) had anti-Xa activity in the therapeutic range
(mean 0.73 IU/ml, range 0.5-1.12 1U/ml). No
patient had anti-Xa levels above the upper limit of

the therapeutic range. Patients with subtherapeutic

anti-Xa levels were significantly heavier than
patients with therapeutic levels (mean 89.9 kg vs.
77.6 kg; p=0.041). No patients had creatinine
clearance <30 ml/min (severe renal impairment).

In keeping with enoxaparin’s renal excretion and
potential for accumulation in the setting of renal
impairment, more patients in the therapeutic
range had impaired renal function (estimated
glomerular filtration rate 30—-60 ml/min)
compared with those in the subtherapeutic range
(41.7% vs. 14.3%).

Discussion

Monitoring with anti-Xa activity is not usually
required, although if using very large doses of
enoxaparin, it may help to reassure physicians
that the therapeutic range is not being exceeded.’
While enoxaparin 1 mg/kg twice daily has been
shown to be an effective treatment for reducing
cardiovascular events in patients with ACS,

in one meta-analysis, the incidence of major
haemorrhage with enoxaparin compared with
UFH was 4.3%.% Some local treatment protocols
in Northern Ireland have advocated dose capping
in an attempt to reduce bleeding complications.
Two clinical scenarios do warrant dose reduction.
As enoxaparin is renally excreted, in those with
severe renal impairment (creatinine clearance
<30 ml/min) reduction in daily dose to

1 mg/kg once daily is advised.!® Dose reduction
to 0.75 mg/kg twice daily is also recommended in
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patients >75 years receiving thrombolytic therapy
for ST-elevation MI, as used in the Enoxaparin and
Thrombolysis Reperfusion for Acute Myocardial
Infarction Treatment — Thrombolysis in Myocardial
Infarction study 25 (EXTRACT-TIMI 25) trial. Of
note, both dose modifications still used weight
adjustment (initial dose capping was advised in
EXTRACT-TIMI 25 but only at the relatively high
dose of 100 mg twice daily or 75 mg twice daily
if >75 years). However, our study has shown that
dose capping at 60 mg twice daily in a population
of average weight, may result in a high proportion
of patients achieving subtherapeutic anti-Xa

levels potentially increasing risk of cardiovascular
morbidity and mortality @
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Key messages

® |n the treatment of acute coronary
syndromes (ACS), enoxaparin dose is
often reduced by the treating physician,
due to concerns regarding bleeding risk

® Ad hoc reduction of enoxaparin dose
is not evidence based and results
in subtherapeutic anti-Xa levels in
patients of average weight

® Subtherapeutic anti-Xa levels
have been associated with poorer
outcomes in ACS patients
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