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Recently, a paper on the treatment of venous thromboembo-
lism (VTE) in patients with hereditary antithrombin (AT)
deficiency was published.1 One of the issues the authors
address is the use of direct oral anticoagulants (DOACs) and
the duration of anticoagulation therapy in this specific patient
population. Currently, clinical evidence on the use of DOACs in
these patients is lacking. Here, we would like to share our
experiencewith a direct factor Xa inhibitor in the treatment of
VTE in our patients with hereditary AT deficiency.

Currently, 67 patients with hereditary AT deficiency are
followed in our center. Thirty-five patients experienced at
least oneVTE. Twenty-two patients experienced oneVTE and
13 patients suffered from recurrent VTE. None of the VTEs
occurred during anticoagulation therapy. All patients were
treated with vitamin K antagonist (VKA) initially for their
first or recurrent VTE. Twenty-nine out of 35 patients
continued with long-term anticoagulation therapy with
VKA. In one of these 29 patients, long-term anticoagulation
therapy was discontinued because of severe bleeding com-
plications. Of the remaining 6 out of 35 who were primarily
treated without long-term therapy, anticoagulation therapy
was discontinued after a first provoked VTE in 5 patients and
after two provoked VTEs in 1 patient.

Of 28 patients still on long-term anticoagulation therapy
with VKA, 10 patients switched to a direct factor Xa inhibitor
(rivaroxaban 20mg once daily) contributing to 17.3 person
years of follow-up (mean 1.7 years, range 0.04–5.4 years)
(►Table 1). Seven out of 10 patients were included in
previous family studies.2 Reasons for switch to rivaroxaban
were unstable VKA therapy and medication convenience.
None of the patients experienced recurrent venous throm-
botic disease (95% confidence interval [CI] 0–45%) and no
major bleeds did occur during treatment with rivaroxaban.
In two patients rivaroxaban was discontinued and VKA
restarted, because of intermittent hematuria in one patient
and acute femoral artery occlusion due to peripheral arterial
disease in the other patient.

Few other studies have reported on the efficacy of VTE
treatment in hereditary AT deficiency. Recently, a meta-anal-
ysis was published by Elsebaie et al in which patients with
hereditary thrombophilia included in large DOAC trials for the
initial VTE treatment in the first 6 months were analyzed
separately.3 Combined, 15 patients with AT deficiency were
included in the EINSTEIN-VTE, EINSTEIN-PE, and Hokusai VTE
trials.4–6Noneof thesepatientsexperiencedrecurrentVTE.3 In
another study, five patientswith AT deficiencywere described
in both the initial and long-term treatment setting, three of
whom used a direct factor Xa inhibitor in full dose (i.e.,
rivaroxaban 20mg once daily and apixaban 5mg twice daily),
one in reduceddose (i.e., apixaban2.5mg twice daily), andone
using a direct factor IIa inhibitor (dabigatran 110mg twice
daily) in reduced dose.7 Follow-up time was not specified for
patients with AT deficiency specifically. Also, none of these
patients experienced recurrent VTE. As in this report, a limited
number of patients with AT deficiency were available. In
►Fig. 1, the estimates are pooled showing rather favorable
efficacy of DOACs in this specific patient category.

AT deficiency is associated with an increased risk of
recurrent VTE. In family studies, the annual incidence of
recurrent VTE is estimated to be around 10% without long-
term anticoagulation therapy2,8,9 with the incidence accu-
mulating up to 50% during 10 years of follow-up.10 With
long-term anticoagulation therapy the recurrence risk in AT-
deficient patients is effectively decreased to 1.5 to 4.0% per
year.2,8,11,12 Based on this, we treat AT deficiency patients
with long-term anticoagulation therapy after a first VTE
event, in the absence of an increased bleeding risk. Data
stratified by the presence of a provoking factor is thus far not
available for the population of AT deficiency patients, spe-
cifically because of the small numbers included in studies
concerning these patients. However, estimates from a study
pooling AT, protein S, and protein C deficiency patients
reported an annual incidence of recurrence of 6.6% (95% CI
4.8–8.9%) for provoked events versus 9.7% (95% CI 6.8–13.4%)
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for unprovoked events, which could justify long-term anti-
coagulation therapy irrespective of the presence of a provok-
ing factor.9

When considering long-term secondary prophylaxis with
a direct factor Xa inhibitor, the next question is–Which dose
should be applied? Secondary prophylaxis can either consist
of treatment with a full-dose factor Xa inhibitor or reduced-
dose factor Xa inhibitor in certain clinical scenarios. The
EINSTEIN-CHOICE and AMPLIFY-EXT have shown that the
reduced doses of apixaban and rivaroxaban (2.5mg twice
daily and 10mg once daily, respectively) are effective in
the secondary prevention of VTE in patients with a first
episode of an unprovoked VTE.13,14 However, the EINSTEIN-
CHOICE and AMPLIFY-EXT trials included patients in whom
clinical equipoise existed regarding the choice of long-term
anticoagulation therapy. Based on the data discussed before,
sufficient equipoise is not present in this specific population
and these patients with a hereditary AT deficiency would
probably not havebeen included in these trials. Therefore,we
believe that clinicians should refrain from routinely prescrib-
ingDOACs in a reduced dose in patientswithAT deficiency, as
data are currently lacking in this specific population.

In conclusion, our preliminaryobservationdoes not seemto
suggestdirect factorXa inhibitorsbeing lesseffective inpatients
with an AT deficiency. Given the data available on the high
recurrence risk of VTE in this patient population, long-term
anticoagulation therapyseemstobejustified.However, dataon
the efficacyofdirect factorXa inhibitors in a reduceddose inAT
deficient patients is currently lacking. Therefore, while experi-
ence accumulates, we continue using full-dose direct factor Xa
inhibitors for secondary prophylaxis in these patients.
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