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REVIEW

Practical recommendations for the choice of anticoagulants in the
management of patients with atrial fibrillation on ibrutinib

Khai Li Chaia, Gail Rowanb, John F. Seymourc,d, Kate Burburyc, Dennis Carneyc,d and
Constantine S. Tama,c,d

aDepartment of Hematology, St Vincent’s Hospital, Melbourne, Australia; bDepartment of Pharmacy, Peter MacCallum Cancer Centre,
Melbourne, Australia; cDepartment of Hematology, Peter MacCallum Cancer Centre, Melbourne, Australia; dDepartment of Medicine,
University of Melbourne, Parkville, Victoria, Australia

ABSTRACT
The management of AF represents a major challenge in patients with CLL, especially in elderly
patients with multiple comorbidities who are representative of the majority of patients with CLL.
This is especially complex in the case of ibrutinib. Many anticoagulants have potential for
pharmacological interaction with ibrutinib, and ibrutinib itself has antiplatelet properties. Use of
ibrutinib therapy in these patients mandates review and revision of the need for anticoagulation
and best anticoagulant to use. Herein, we review the current knowledge of the metabolism of
common anticoagulants and how they may interact with ibrutinib.
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Ibrutinib is a small molecule inhibitor of Bruton’s tyro-
sine kinase (BTK), with proven efficacy in a spectrum
of B-cell malignancies including chronic lymphocytic
leukemia (CLL) [1]. One of the more commonly
reported toxicities of ibrutinib is atrial fibrillation (AF),
occurring in 5–10% of patients, representing an overall
3.3-fold relative risk (95% CI: 2.5–41) [2–4]. Current
data also suggest that patients with CLL may be at
higher risk for the development of AF regardless of
ibrutinib use, even after adjustment for age and sex.
More than 5% of patients with CLL who need treat-
ment for progressive disease already have AF [5]. The
pathophysiological basis of AF in these patients is not
yet fully understood [2].

Anticoagulation to mitigate thromboembolic stroke
risk is a cornerstone of treatment for AF. International
guidelines recommend anticoagulation for the preven-
tion of thromboembolism in patients with a CHA2DS2-
VASc score (summarized in Table 1) of �2 [6,7].
Standard options for anticoagulation include warfarin,
as well as the direct oral anticoagulants (DOACs) apixa-
ban, rivaroxaban and dabigatran, all with proven effi-
cacy in nonvalvular AF [8]. Choice of anticoagulant is
generally dependent on patient preference, coexisting
comorbidities, in particular organ function, and poten-
tial interactions with concurrent medications.

These considerations are especially complex in the
case of concomitant treatment with ibrutinib in
patients with CLL. Ibrutinib exerts an antiplatelet effect
by impairing platelet response to von Willebrand fac-
tor and collagen [9]. The resultant bleeding phenotype
can range from mucosal bleeding to serious hemor-
rhage [3] and may be compounded by baseline
thrombocytopenia, as well as the concomitant use of
antithrombotics. To date, there is no data on the effect
of ibrutinib on the risk of stroke in patients with AF.
At the same time, there is a paucity of safety data
regarding concomitant use of ibrutinib and warfarin.
Initial observations of major hemorrhage in patients
on warfarin in early ibrutinib trials (before the antipla-
telet effects of ibrutinib were recognized) resulted in
exclusion of ongoing warfarin, in most studies [2].
There are currently conflicting recommendations for
concomitant ibrutinib and warfarin use from the US
and European regulatory agencies [10,11]. Most studies
of DOACs in the general population with AF have
shown overall similar major bleeding rates relative to
warfarin, particularly when compared to those patients
who were reliably within a therapeutic INR range.
However, the convenience and reliability of anticoagu-
lant effect has led to their increasing use in the
community.
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The management of AF represents a major chal-
lenge in patients with CLL, especially in elderly
patients with coexisting medical comorbidities. Use of
ibrutinib therapy in these patients mandates review
and revision of the need for anticoagulation and best
anticoagulant to use. Herein, we review the current
knowledge of the metabolism of common anticoagu-
lants and how they may interact with ibrutinib (as
summarized in Table 2) [6,7].

Ibrutinib is primarily metabolized by hepatic cyto-
chrome P450 3A4 (CYP3A4) with a small contribution
from CYP2D6 [10]. In vitro studies show that ibrutinib
is an inhibitor of the transporter P-glycoprotein (P-gp),
although the extent of this inhibition in vivo is not
fully established [12]. If a drug that is a potential P-gp
substrate is required for therapy, it is advised that its
dosing be separated from ibrutinib by at least 6 h.
Ibrutinib is also an inhibitor of the transporter breast
cancer resistance protein (BCRP) and of intestinal
CYP3A4 which theoretically may increase exposure to
CYP3A4 substrates with high gut first pass metabolism
[10]. These are, however, unlikely to be clinically sig-
nificant [10].

Apixaban is metabolized mainly via CYP3A4 with
minor contributions from other CYP enzymes and is
also a substrate of both P-gp and BCRP [13]. Apixaban
has a mild inhibitory effect on CYP2C19 with no effect
on other CYP isoforms or transporter proteins [13].
Rivaroxaban is a substrate of CYP3A4, P-gp and BRCP,
but neither inhibits nor induces any of these systems
[14]. The coadministration of an agent that strongly
inhibits only one of the rivaroxaban elimination path-
ways, either CYP3A4 or P-gp, has been shown to negli-
gibly increase rivaroxaban plasma concentrations and
considered not clinically relevant [14]. However, those
patients with renal impairment and taking both P-gp
and CYP3A4 inhibitors may have significant increases
in rivaroxaban exposure, which may increase bleeding
risk [14]. While ibrutinib, apixaban and rivaroxaban are
all substrates of CYP3A4, the use of two substrates is
not intrinsically an indication of interaction except
where the potential saturation of enzymes is of con-
cern, which is not the case with this group of drugs.
As such, there is a conceptual risk that ibrutinib can
increase the plasma levels of apixaban and rivaroxaban
due to its potential for the inhibition of CYP3A4, P-gp
and BCRP, but this is considered unlikely to be of clin-
ical significance [13]. In turn, neither apixaban nor
rivaroxaban affects the metabolism of ibrutinib.

Dabigatran is not metabolized by and has no inhibi-
tory or inducing effect on any of the CYP isoforms
[15]. However, the prodrug for dabigatran (dabigatran
etexilate) is a substrate for P-gp and is the only agent
with a listed interaction based on the potential inhib-
ition of P-gp by ibrutinib. This is more likely in patients
with decreased renal function (creatinine clearance
<50mL/min). Coadministration of strong P-gp inhibi-
tors or inducers has been shown to affect the metab-
olism of the prodrug to the active dabigatran and can
affect plasma levels. The effect of ibrutinib on P-gp is
seen on intestinal P-gp which theoretically would
impact on the conversion of prodrug dabigatran

Table 1. CHA2DS2-VASc Scoring system
and risk estimation for stroke (adapted
from [7]).
CHA2DS2-VASc
score

Adjusted Stroke
Rate (% per year)

0 0
1 1.3
2 2.2
3 3.2
4 4.0
5 6.7
6 9.8
7 9.6
8 6.7
9 15.20

Risk Factors (score): congestive heart failure (1),
hypertension (1), age �75 years (2), diabetes (1),
stroke/transient ischemic attack/thromboembolism
(2), vascular disease (1), age 65–74 years (1),
female sex (1). Maximum score is 9.

Table 2. Comparison of anticoagulants, drug interactions and doses for AF in general practice.

Anticoagulant
Drug interactions
with ibrutinib

Clinical doses
for AF Dose reduction in general practice

Evidence in AF compared with
warfarin (in the general

population)

Warfarin CYP 3A4 As per INR As per INR
Rivaroxaban CYP 3A4

P-gp
BRCP

20mg OD 15mg OD if:
� creatinine clearance 15–50mL/min

Noninferior [16]

Apixaban CYP 3A4
P-gp
BRCP

5mg BD 2.5mg BD if �2 of the following:
� �80 years of age
� weight � 60 kg
� serum creatinine �1.5mg/dL

Superior [16]

Dabigatran P-gp (major) 150mg BD 75mg BD if any of the following:
� creatinine clearance 15–30mL/min
� concomitant use of P-gp inhibitors

� 150mg BD – superior to
warfarin

� 110mg BD – noninferior
to warfarin [16]
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etexilate to active dabigatran during absorption and
affect dabigatran levels [15]. While published product
information only recommends a dose alteration or
avoidance of the combination with strong P-gp inhibi-
tors, of which ibrutinib is not included, others recom-
mend dose alterations in patients with decreased renal
function [15]. Importantly, dabigatran via factor-II inhib-
ition, may confer an inhibitory effect on platelet func-
tion, as well as other intracellular signaling and cytokine
pathways that are activated by FII. Clinical trials and
registry studies demonstrated an increased risk of
gastrointestinal mucosal bleeding, particularly among
older patients (>70 years), low body weight (<50 kg)
and impaired renal function (<50mL/min) [16].

All of the currently available DOACs have potential
for pharmacologic interaction with ibrutinib. However,
the concern is with ibrutinib affecting the metabolism
of the anticoagulants, via P-gp inhibition, rather than
an effect of the DOAC on ibrutinib levels. As there is
greater potential for concern with dabigatran related
to the required conversion of the prodrug and the
effect of renal function on the metabolism and inter-
action potential, and the potential additive effect on
platelet function, we consider it the less favored agent.
The use of apixaban or rivaroxaban is considered to be
appropriate, without a preference based on interaction.
Given the potential risk of increased plasma levels, it is
recommended that the lowest effective dose be used.

Both ibrutinib and warfarin are metabolized mainly
by cytochrome P450 enzymes with moderate potential
for interaction [12]. Warfarin is metabolized mainly by
CYP2C9 with only a minor contribution by other CYP
enzymes, including CYP3A4. While pharmacologic
interaction is possible, warfarin effect can be readily
monitored by INR testing. In patients already on war-
farin prior to initiation of ibrutinib with high risk of
stroke, continuation of warfarin may be a reasonable
option in those with stable INR levels. Ongoing careful
monitoring of INR levels and platelet count is required
to minimize bleeding risk. However, in the real-world
CLL population who are often elderly with multiple
medical comorbidities, maintaining patients within the
therapeutic range INR can often be difficult to achieve.
Bleeding risk assessment taking into account age,
comorbidities, concomitant medications is vital.

Special circumstances remain where patients may
be unable to receive full dose anticoagulation with
either vitamin K antagonists or DOACs. In the case of
CLL, this includes moderate to severe thrombocyto-
penia due to immune-mediated mechanisms, underly-
ing disease or drug therapy and patients with high
bleeding risk due to age and other coexisting medical
conditions. For these patients who have high risk of

stroke, low or intermediate dose low-molecular-weight
heparin (LMWH) may be considered. There is no
current evidence to suggest interaction between
LMWH and ibrutinib. The predictability of efficacy and
pharmacokinetic profile of LMWH is such that it may
be a more functional option to oral anticoagulants in
many cases, especially in patients with impaired
gastrointestinal absorption and who require recurrent
interventions or procedures [17]. Use of LMWH even in
the setting of brain metastases, intracranial hemor-
rhage and trauma has been shown to be safe without
increasing risk of clinically relevant bleeding [18]. For
patients at high risk of bleeding, dose titration of
LMWH may still confer a substantial risk reduction to
thromboembolic events.

Our recommendation for patients on ibrutinib with
AF is that anticoagulation should be commenced in
accordance with current cardiology guidelines
(CHA2DS2-VASc score of �2). In patients already on
warfarin prior to initiation of ibrutinib, continuation of
warfarin remains a reasonable option in those with
stable INRs. In patients who develop AF on ibrutinib,
especially in those with multiple comorbidities which
can affect ability to maintain INR within therapeutic
range, our recommended choice of DOAC remains the
factor-Xa inhibitors. Bleeding risk assessment is essen-
tial, including taking into account patient age, platelet
count and renal function. Concomitant antiplatelet
agents, such as aspirin or clopidogrel, can be consid-
ered if indicated for specific conditions such as ische-
mic heart disease, but the treating physician must
carefully weigh the risks vs benefits of combined func-
tional platelet impairment when prescribing these
drugs in combinations.

Potential conflict of interest: Disclosure forms pro-
vided by the authors are available with the full text
of this article online at http://dx.doi.org/10.1080/
10428194.2017.1315115.
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