
Claassen et al. [8] retrospectively studied 48 patients with ICH
(12 patients with PHV). Their clinical data indicate that recurrent
OAC-associated ICH is uncommon when anticoagulation is
resumed, whereas the risk of thromboembolic events may be
comparatively greater in patients who do not reinitiate OAC
therapy. However, the clinician deciding whether to restart anti-
coagulation after an episode of ICH should weigh other factors,
including the patient risk factors for systemic haemorrhage like
previous episodes of bleeding from extracranial sites (e.g. gastro-
intestinal tract) and other risk factors including liver and renal
disease, hypertension, cancer and stroke. Patients without these
risks may benefit from reinstitution of OAC therapy.

De Vleeschouwer et al. [9], from a prospective study of 108
patients with ICH (30 had PHV) estimated the overall risk of
thromboembolic complications to be 0.66 events/1000 patients
at risk. OAC can be stopped safely for a considerable period,
with a very low overall thromboembolic event rate. The recur-
rent bleeding risk after restarting anticoagulation is low. In their
study, recurrent bleeding mostly occurred before restarting
anticoagulation and was probably caused by insufficient or
unsustainable correction of the initial coagulation deficit.
Immediate reversal of anticoagulation provides the patient with
the best possible treatment options including surgery.

Bertram et al. [10] did a retrospective study of 15 patients with
ICH (10 with PHV) and concluded that in the acute management
of patients with ICH with urgent need for anticoagulation, with-
drawal of anticoagulation treatment for >1 week is not safe.
However, full-dose intravenous heparin treatment must be dis-
cussed in patients with ICH and a high risk of cerebral thrombo-
embolism, provided that early, active and sustained normalization
of INR over the first week of the acute illness is necessary.

Kawamata et al. [11] retrospectively studied 27 patients with
ICH (20 had PHV) and demonstrated that patients with
anticoagulant-related haemorrhage may undergo surgery and
anticoagulants can be resumed after an interval of 3–30 days.
Aggressive surgery should particularly be performed in patients
with anticoagulation-related chronic SDH or subcortical haemor-
rhage, as in the cases of anticoagulant unrelated ICH.

Broderick et al. [12] published guidelines for the management
of spontaneous intracerebral haemorrhage in adults in their
recommendations for the management of ICH related to coagu-
lation and fibrinolysis.

They suggested that the decision to restart antithrombotic
therapy after ICH related to antithrombotic therapy depends on
the risk of subsequent arterial or venous thromboembolism, the
risk of recurrent ICH, and the overall state of the patient. In
patients with a very high risk of thromboembolism (like patients
with PHV in situ) in whom restarting warfarin is considered, war-
farin therapy may be restarted at 7 to 10 days after the onset of
the original ICH.

CLINICAL BOTTOM LINE

We conclude that anticoagulants, either heparin or OAC, can
safely be withheld for a short period of up to 7–14 days in a
patient with ICH on OAC with a very low probability of
thromboembolic phenomenon and can safely be reinstituted as
early as 3 days for heparin and 7 days for OAC without major
concerns of rebleeding. At the same time, there is a definite role
for the rapid reversal of coagulopathy in acute settings using
vitamin K, fresh frozen plasma or prothrombin concentrate.
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We have read with great interest the article by Chandra and colleagues [1].
Anticoagulation in patients with warfarin-associated intracranial haemorrhage
and a high risk of thrombosis and embolism are difficult questions in modern
practice. It applies not only to patients with prosthetic heart valves, but also with
venous thrombosis, atrial fibrillation, etc. The frequency of this complication is
about 0.25-1.1% per year [2]. According to the study by Yung et al., the predictors
of mortality in patients with warfarin-associated intracranial haemorrhage are the
degree of initial anticoagulation (INR >3), greater stroke severity and intraventri-
cular haemorrhage [2]. In other words, the amount and duration of bleeding de-
pending on the capacity of the coagulation of blood determines the degree of
the brain damage. So we need a rapid and careful recruitment of coagulation,
which can be achieved by using the prothrombin complex concentrates. Vitamin
K and fresh frozen plasma cannot fully satisfy these requirements. To reduce the
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risk of thrombotic events, prothrombin complex concentrates should be used,
which comprise the proteins C and S. The frequency of thrombotic complications
in that case does not exceed 1% [3]. Anticoagulant therapy may be resumed after
the normalization of the INR, but not before carrying out neurosurgical interven-
tion, if necessary. For its performance, we recommend using anticoagulants with
a short half-life, such as unfractionated heparin or bivalirudin. It is advisable to
administer these drugs with continuous intravenous infusion and close monitor-
ing of partial thromboplastin time (PTT) (or ecarin clotting time for bivalirudin).
The normal range of these coagulation parameters should be above 1.5-2. In
case of re-bleeding, the infusion of anticoagulation drugs can be stopped easily.
It is noted that Bertram et al. showed no rebleeding after intracerebral haemor-
rhage in patients with the normal INR and increased PTT values [4]. Subsequently
patients should receive the anticoagulants with prolonged action, prescribed in
the hospital. A number of studies have shown a lower risk of intracranial haemor-
rhage in patients who received non-warfarin anticoagulant therapy, for instance
antiplatelet drugs, factor Xa inhibitors [5].
Therefore, for the primary prevention of intracranial haemorrhage in high-risk

patients (advanced age, hypertension, prior ischaemic stroke, diabetes mellitus,
and alcohol abuse) requiring antithrombotic therapy, alternative drugs should be
considered.
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