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Background and Aims:
Direct oral anticoagulants (DOACs) are increasingly used in
patients with haematological malignancies for the treatment
of venous thromboembolism (VTE) and for primary prophy-
laxis in non-valvular atrial fibrillation (NVAF). Tyrosine ki-
nase  inhibitors  (TKIs),  frequently  prescribed  for  specific
myeloid  and  lymphoid  neoplasms,  share  the  CYP3A4
metabolic pathway with DOACs, raising concerns about po-
tential drug-drug interactions. These concerns are particular-
ly relevant in the haematological setting, where clinical data
remain limited. This study aimed to evaluate the safety and
efficacy of DOAC therapy when administered concomitantly
with TKIs, using anti-factor Xa (anti-Xa) activity monitoring
to assess potential pharmacokinetic interactions and guide
dose adjustments.

Methods:
We conducted a monocentric retrospective-prospective study
including 18 patients with haematological malignancies treat-
ed with both DOACs and TKIs between November 2022 and
September 2024. Anti-Xa activity was measured via chromo-
genic assay after a median of 13 months (range 0.13–53.3) of
concomitant therapy, and results were used to guide DOAC
dose adjustments. Adverse events (AEs) were classified as
bleeding (B-AEs) or thrombotic (T-AEs).

Results:
Among the study population (Table 1), 9/18 patients (50%)
were receiving DOACs for VTE and 9/18 (50%) for NVAF.
Five NVAF patients (56%) were on reduced-dose DOACs due
to advanced age, renal impairment, low body weight, or prior
bleeding events. Anti-Xa activity was in-range in 13/18 pa-

tients (72%), above-range in 4/18 (22%), and below-range in
1/18 (6%). B-AEs occurred in 2/13 patients (15%) with in-
-range levels and in 2/4 (50%) with above-range levels. The
patient with below-range anti-Xa activity experienced a T-AE
while on reduced-dose DOAC for secondary VTE prophylaxis
and was subsequently managed with dose escalation. Notab-
ly, this patient did not develop any B-AEs after the dose in-
crease, despite concomitant clopidogrel therapy.
Following assay results, DOAC doses were reduced in all pa-
tients with above-range anti-Xa levels, regardless of bleeding
history. No major B-AEs or T-AEs were reported during a me-
dian post-assay follow-up of 5 months (range 1.1–20.4). Two
minor B-AEs occurred in patients receiving Bruton Tyrosine
Kinase inhibitors (BTKis), despite in-range anti-Xa levels, and
required only temporary BTKi interruption. One patient, ini-
tially treated with apixaban 5 mg twice daily and ruxolitinib,
maintained  therapeutic  anti-Xa  activity  but  developed
supratherapeutic levels after switching to fedratinib, a mod-
erate CYP3A4 inhibitor, necessitating DOAC dose reduction.

Conclusions:
Combination of DOACs and TKIs appears generally safe, with
most patients achieving appropriate anti-Xa levels. Dose ad-
justments following anti-Xa assays helped prevent adverse
events and maintain treatment efficacy, highlighting the po-
tential  need for  anti-Xa activity  assessments  in  managing
complex drug interactions. Furthermore, patients on BTKis
demonstrated a higher incidence of minor B-AEs compared
to those on other TKIs (p=0.002), likely due to the off-target
effects of BTKi. Ongoing research and further studies with
larger patients’ cohorts and extended follow-up are needful
to validate these findings and enhance safety protocols for
prescribing DOACs alongside TKIs.
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