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Highly probable interaction between acenocoumarol
and valproic acid
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ABSTRACT

Study objectives: To report a highly probable interaction between acenocoumarol and valproic acid (VPA), resulting in
increased international normalised ratio (INR) values.

Methods: A 77 year-old Caucasian male was admitted to the hospital with a diagnosis of epileptic seizure due to low VPA
levels of 42.4 mg/L. He had been on anticoagulation therapy with acenocoumarol for four years due to atrial fibrillation.
He also carried a VDD pacemaker. Upon admission, his INR was inside the therapeutic range at 2.9. He required an
infusion of 1600 mg of VPA and his dose was adjusted to 500 mg/8 hours. On day six, having maintained previous
acenocoumarol dosages, his INR increased to 5.6 and acenocoumarol was suspended. On day nine, VPA levels were still
infra-therapeutic (38.3 mg/L) and neurologists decided to increase the dosage to 1,000 mg twice daily while haematolo-
gists re-introduced acenocoumarol at low doses. On day 11, his INR value elevated again reaching 3.9. During hospitali-
sation he had no major bleeding complications and was discharged 11 days after admission, maintaining VPA 1,000 mg
twice daily and the same weekly dosages of acenocoumarol he had been receiving before admission (23.5-25 mg/
week).

Discussion: VPA may increase acenocouramol’s anticoagulant effect by displacing acenocouramol from protein-binding
sites. Other causes, e.g. nonadherence, other relevant interactions, of the patient’s increased INR were excluded in this
case. Using the Drug Interaction Probability Scale, acenocoumarol-VPA interaction appeared to be highly probable.
Conclusion: Healthcare professionals should be aware of the possible rise in INR value, and the risk of bleeding after

making an increase in VPA dosage in patients under treatment with acenocoumarol.
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INTRODUCTION

Acenocoumarol, an anticoagulant, is the most commonly
used 4-hydroxy coumarin derivate in our clinical practice.
Coumarins are mainly used for the prevention and
treatment of venous thromboembolism, as well as for
stroke prophylaxis in patients with cardiac arrhythmias,
particularly atrial fibrillation [1]. Maintaining adequate inter-
national normalised ratios (INRs) in the appropriate ther-
apeutic range is challenging [1, 2]. When treating atrial
fibrillation benefits appear within range 2.0-3.0 [3]. The
use of coumarins is complicated because of their narrow
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therapeutic window and high interpatient variability in
response [4]. Due to the pharmacokinetics and pharmaco-
dynamics of acenocoumarol, many drug—drug interactions
have been reported [5].

Valproic acid (VPA) is a simple branched-chain fatty acid
with anticonvulsant activity. It is commonly prescribed for
treatment of various forms of epilepsy. Numerous VPA
interactions have been described due to its ability to inhibit
several hepatic enzymes, the ability of other agents to
induce its hepatic metabolism and due to its high serum
protein-binding ratio (> 90%) [6, 7].

In this paper, we present a case of acenocoumarol-VPA
interaction, which resulted in an elevated INR.

Case Report

A 77 year-old Caucasian male under treatment with VPA
500 mg twice daily for three years to control his epileptic
seizures was followed up by neurologists. The patient was
also taking acenocoumarol as anticoagulation therapy due
to atrial fibrillation, with a pacemaker implanted four years
ago to treat a bifascicular block. The goal was to maintain
his INR value between 2-3, with monthly controls. Dosages
from 23.50-25.00 mg per week had kept his INR value
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stable (average 2.61) in the last twelve laboratory tests. His
medical history was also significant for hypertension and
hypercholesterolaemia. The dosages of concomitant drugs
remained stable for the previous three years and included
bisoprolol 1.25 mg/day, enalapril 5 mg/day, atorvastatine
10 mg/day, and omeprazole 20 mg/day.

The patient was admitted to hospital due to an epileptic
seizure secondary to low VPA levels (42.4 mg/L). On
admission, his INR value was 2.9. The patient received an
IV VPA infusion of 1,600 mg over 20 hours in the emer-
gency room. The following day, medication was adjusted
orally and he received 1,200 mg (500-200-500) and on day
two, 500 mg/8 hours, in an attempt to reach therapeutic
levels. He was hospitalised in the Neurology Department
on day three. The patient continued taking acenocoumarol
with the same dosages as he did at home and, until day
six, no other analysis was made, when he showed an INR
value of 5.6, treatment with coumarin was suspended by
the haematologist. On day nine, neurologists decided to
increase the dose of VPA to 1,000 mg twice daily, because
his VPA plasma levels were still infratherapeutic (38.3 mg/L),
and haematologists re-introduced acenocoumarol at low
dosages. Two days after this new increase in VPA dosage
(day 11), he reached VPA therapeutic levels (77.8 mg/L) but
his INR value again increased and reached 3.9, at which
point the haematologists decided to suspend acenocou-
marol once more. The patient was discharged the same
day and, one week later, he continued with the anticoag-
ulant therapy at the same weekly dosages he had been
receiving previously (23.50-25.00 mg/week), keeping the
INR value within therapeutic range. He continued treatment
with VPA 1000 mg twice daily.

DiscussioN

Interactions are one of the main factors that alter INR
during anticoagulant treatment. Approximately 250 drugs
are currently known to interact with warfarin and, for the
majority of them, the mechanism is not clearly estab-
lished [8]. Published data for oral anticoagulants is based
mainly on warfarin research [9] and there is not much infor-
mation available for acenocoumarol.

To our knowledge, there is only one reported case in which
an interaction between warfarin and VPA is suggested [10].
We could not identify any published case reports describ-
ing an acenocoumarol-VPA interaction.

VPA is an acidic molecule, which binds extensively to plasma
proteins, and is saturable within the usual therapeutic dose
range [7]. Saturation of plasma protein-binding sites may
explain the minimal increase in total VPA concentration
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seen in our patient after our attempts to increase VPA dose
to obtain the therapeutic levels, as it has been reported by
Guthrie et al. [10]. VPA is also an enzyme inhibitor, capable of
reducing the rate of metabolism of a co-administered drug,
usually via the CYP2C9 isoform of cytochrome P450 [6].

Acenocoumarol is mainly metabolised by CYP2C9 [11],
and interaction with VPA could be explained by the inhi-
bition of this isoform. This mechanism provides a possi-
ble explanation for the interaction because, in general, the
onset of effect for inhibitors is quicker than for inducers
and may occur after only several doses of the inhibitor [12].
However, we think that this is not the mechanism that
explains the interaction in our case because we need to
consider at least three factors: the half-life of acenocou-
marol (8—11 hours), the rates of synthesis of clotting factors
and the amount of time required for depleting liver stores
of vitamin K [13]. Consequently, the onset of coagulopathy
can take some days after introducing the implicated drug
and this did not happen in our patient, because in the sec-
ond VPA dose adjustment INR elevated only two days after-
wards. An inhibition mechanism is also unlikely because,
when the patient was discharged, he continued with the
same weekly acenocoumarol dosages he had been receiv-
ing previously, although his VPA dosage had doubled.

Acenocoumarol is also an acidic compound with extensive
binding to plasma albumin (~ 99%). VPA and coumarins
both have high affinity for the same binding site on
albumin [14]. A competition for albumin-binding sites,
between VPA and acenocoumarol, could result in the
displacement of acenocoumarol from albumin-binding
sites, and a transitory increase in its effect when VPA dos-
ages are increased, as Guthrie et al. suggested with war-
farin [10]. There is in vitro evidence of this fact and it was
suggested that VPA and its unsaturated metabolites might
displace warfarin from plasma-binding sites [15]. Drug
clearance is also increased with higher levels of unbound
drug, so the displacement produced by VPA is expected
to balance out over time, resulting in little or no net effect
on anticoagulant pharmacokinetics in the long term. All
this could explain why INR was in range after discharge
with the same weekly acenocoumarol dosage as before
admission.

Usual causes of pathological enhancement of anticoagulant
activity, such as changes in dietary intake of vitamin K,
renal or cardiac arrest, or the addition of other drugs that
alter INR, were studied and discarded. Non-adherence
was excluded to explain these changes in INR value and
patient’s albumin remained in physiological range during
his hospital stay (3.4-4.8 g/dL).
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Although no haemorrhagic complications were reported in
our patient, it is important to consider that, at INR values
above 3.0, death caused by major bleeding increases
rapidly [4] and, at INR values above 5.0, mortality is
about 800 per 1,000 patient years. We would also like to
emphasise that VPA alone inhibits the secondary phase of
platelet aggregation and this can cause altered bleeding
time, bruising, haematoma and thrombocytopenia with no
changes in INR values [9]. Therefore, we conclude that
there was a high risk of ongoing haemorrhage when the
VPA doses were increased and analyses were not being
conducted.

Using the Drug Interaction Probability Scale, acenocoumarol-
VPA interaction appeared to be highly probable [16].

CONCLUSION

To our knowledge, this is the first report of an interaction
between acenocoumarol and VPA. Clinicians should be
aware of the interaction risk associated with changes
in VPA doses when acenocoumarol is a concomitant
treatment. The patient’s INR value should be moni-
tored shortly after these changes in order to avoid the
possibility of increasing haemorrhagic anticoagulant
complications.
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