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Direct oral anticoagulants (DOACs) are oral
antithrombotic agents gaining popularity in clinical
practice due to their rapid onset of action, fixed
dosing, predictable pharmacokinetics, reduced
need for frequent laboratory monitoring and less
interactions with diet and medications when
compared with oral vitamin K antagonists.

There are two major classes of DOACs; direct
thrombin inhibitors and factor Xa inhibitors. Dabi-
gatran is a direct thrombin inhibitor and was the
first DOAC to receive Food and Drug Administration
(FDA) approval in 2010 while rivaroxaban, apixa-
ban, edoxaban, and betrixaban are factor Xa
inhibitors which were approved subsequently1.

Since the use of DOACs is increasing among the
healthcare professionals, some important facts on
the correct use of these therapeutic agents are
discussed below.

DOACs in venous thromboembolism (VTE): Chest
Guidelines 2021 recommends the use of a DOAC
(apixaban, rivaroxaban, dabigatran or edoxaban)
for the treatment phase (initial 3 months) of VTE
and for the extended phase when indicated2.

Rivaroxaban is initiated at a dose of 15 mg twice
daily for 21 days followed by 20 mg daily. Apixaban
can be started at a dose of 10 mg twice a day for 7
days followed by 5 mg twice a day. For patients
who are offered extended phase anticoagulation,
rivaroxaban 10 mg once a day or apixaban 2.5 mg
twice a day are recommended.

DOACs for VTE prophylaxis in surgical and medical
patients: Rivaroxaban can be given for primary
prophylaxis in total hip arthroplasty (THA), total
knee arthroplasty (TKA) and acutely ill medical
patients at a dose of 10 mg once daily for 35 days,
12 days and 31 to 39 days respectively3.

Apixaban can be given at a dose of 2.5 mg twice
daily for 12-14 days in TKA and around 30 days in
THA4.

DOACs for cancer associated venous thrombosis
(CAT): BSH guidelines 2024 recommends direct
oral factor Xa inhibitors or low molecular weight
heparin (LMWH) for CAT (other than catheter-
related) for 6 months initially. DOACs can be
considered in the absence of luminal gastro-
intestinal (GI)/ urothelial or intracranial malig-
nancies, GI tract impairment, severe renal
impairment (CrCl<30 mL/min) and for patients with
possible drug to drug interactions. Continuation
of anticoagulation beyond six months is recom-
mended in patients with CAT and active cancer5.

DOACs in thrombosis at unusual sites: Dabigatran
and factor Xa inhibitors can be considered in place
of warfarin in adults with cerebral venous
thrombosis (CVT) after an initial period of treat-
ment with heparins. DOACs can be used as alter-
natives to warfarin in splanchnic vein thrombosis
and upper limb deep vein thrombosis. For super-
ficial vein thrombosis of the lower limb that
require anticoagulation, rivaroxaban 10 mg daily
over 45 days can be used in place of LMWH or
fondaparinux6.

DOACs in atrial fibrillation (AF): Based on large
phase 3 randomized controlled trials, ROCKET AF,
ARISTOTLE, ENGAGE AF TIMI and RE-LY, FDA
approval has been granted for dabigatran,
rivaroxaban, apixaban and edoxaban, in the
prevention of thromboembolic disease in NVAF.
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Rivaroxaban is recommended at a dose of 20 mg
once a day (15 mg once a day when the CrCl is
15-50 mL/min). Recommended dose of apixaban
is 5 mg twice a day (or 2.5 mg twice a day in patients
with 2 or more of the criteria; age >80 years,
body weight ≤60 kg, serum creatinine level of
≥1.5 mg/dL)7.

DOACs in peripheral arterial disease (PAD):
Rivaroxaban 2.5 mg twice a day with low dose
aspirin can be considered for those with stable
PAD, at low risk of bleeding and high risk of major
thrombotic vascular events including after recent
lower extremity revascularization3,12.

Use of DOACs in inherited thrombophilia: A study
involving 597 patients with inherited thrombo-
philia and VTE has shown that the efficacy of DOACs
is comparable to warfarin/ heparin in prevention
of VTE recurrences, residual vein thrombosis and
post thrombotic syndrome. Although the incidence
of clinically relevant non major bleeding episodes
were higher among those who were on DOACs,
there were no major bleeding8.

Role of DOACs in heparin induced thrombo-
cytopenia (HIT): BSH guidelines 2023 suggests the
use of DOACs as an oral anticoagulant in clinically
stable HIT. It is suggested either as the initial
therapy in selected hemodynamically stable
patients or after initial treatment with a parenteral
non heparin anticoagulant once the platelet count
is normalized4,12. The duration of anticoagulation
in HIT complicated with thrombosis is three
months while in HIT without thrombosis, anticoa-
gulation therapy for four weeks or until platelet
count is more than 150x109/L, whichever later, is
indicated. In the presence of arterial thrombosis
DOACs are not recommended9.

DOACs in antiphospholipid syndrome (APLS): BSH
guidelines 2020 recommends not to initiate DOACs
for treatment or secondary prophylaxis in patients
with venous thrombosis in known triple positive
APLS. It further suggests against the initiation of
DOACs in non-triple positive APLS. DOACs are not
recommended for those with APLS and arterial
thrombosis.

Other contraindications and warnings for DOACs:
DOACs are contraindicated in mechanical pros-

thetic heart valves and AF in moderate to severe
mitral stenosis (valvular AF).

DOACs should not be used in pregnancy. Some
available data suggest that there is a high
possibility of fetal loss and fetal abnormalities
with its use in pregnancy compared to LMWH11.
Use of DOACs in lactation is not generally recom-
mended due to lack of safety data.

Drug to drug interactions: Even though, DOACs
impart a lower risk of drug-to-drug interaction,
when compared with warfarin, they still show
significant interactions with some agents. Some
of the recommendations include, to avoid the
concomitant use of rivaroxaban and apixaban with
strong CYP3A4 inhibitors + p-gp inhibitors (e.g.
ketoconazole, itraconazole, ritonavir), strong
CYP3A4 inducers (e.g. phenytoin) and p-gp
inducers (e.g. rifampicin). Use of both agents with
moderate CYP3A4 inhibitors + p-gp inhibitors (e.g.
clarithromycin, diltiazem) should be avoided in
severe renal impairment1.

Use of DOACs in renal and hepatic disease: For
rivaroxaban and apixaban, no dose adjustment is
needed for the treatment and prophylaxis of VTE
in mild to moderate renal impairment (CrCl>30 mL/
min)12,13. There is no clinical data on the use of
rivaroxaban in patients with severe renal impair-
ment (CrCl<15 mL/min) including those on dialysis,
for above indications. Hence it is advised to avoid
its’ use3.

Manufacturer suggests the use of apixaban for the
treatment and prophylaxis of VTE with caution in
patients with severe renal impairment (CrCl 15-29
mL/min) while it is not recommended in patients
with CrCl<15 mL/min and on haemodialysis due to
lack of safety data13. Some experts avoid use of
apixaban in all indications if CrCl <25 mL/min until
robust data are available4.

All five DOACs can be used in mild hepatic
impairment (Child-Pugh A) without dose adjust-
ments whereas all of them are contraindicated in
severe hepatic impairment (Child-Pugh C). In
moderate disease (Child-Pugh B) only dabigatran,
apixaban and edoxaban can be used with caution
whereas rivaroxaban and betrixaban need to be
avoided.
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Use of DOACs in extremes of body weight: Standard
doses of any DOAC can be considered for patients
with VTE, up to BMI 40 kg/m2 and weight 120 kg
while standard doses of apixaban and rivaroxaban
are considered beyond this weight limit14.

A review on use of DOACs at extremes of body
weight in the context of NVAF, showed that
standard doses used for non-obese individuals
appear safe for obese patients15.

A large Korean study has concluded that four DOACs
(rivaroxaban, apixaban, edoxaban and dabigatran)
have shown better effectiveness and safety profiles
than warfarin in underweight patients <60 kg with
NVAF and results with reduced dosage was
comparable to the regular dose16.

Management of bleeding: In case of major
bleeding, gastric lavage or activated charcoal can
be considered if the last dose of DOACs is between
2-6 hours. Dabigatran action can be reversed with
idaruzucimab. If it is not available, haemodialysis
can be considered especially in renal failure.
Andexanet alpha has been FDA and NICE approved
as the reversal agent for rivaroxaban and apixaban.
If specific reversal agents are not available pro-
thrombin complex concentrates (PCC) or activated
factor VII can be used to control the bleeding17.

Procedural management: DOACs have been found
to give false positive results in aPTT and dRVVT
tests for lupus anticoagulants (LA) even with low
concentrations. Therefore, if feasible withholding
DOACs for 48 hours (or longer in renal impairment)
is generally indicated18.

Discontinuing rivaroxaban and apixaban for 24
hours (48 hours if CrCl <30 mL/min) before low-
bleed-risk procedures and 48 hours before high-
risk bleeding procedures (72 hours if CrCl<30 mL/
min) is indicated19. For neuraxial interventions
guidelines recommend to discontinue apixaban
and rivaroxaban 72 hours prior to the procedure
(Horlocker 2018)4,12.

Reintroduction is generally indicated 6-12 hours
following low bleeding risk procedures if haemo-
stasis is fully achieved and 48 hours after high
bleeding risk procedures.

Monitoring of therapy: Routine coagulation tests
such as PT, aPTT are not useful for the monitoring
of DOAC therapy because of high variability of
their sensitivity.

Thrombin time is very sensitive to dabigatran, and
hence normal values suggest that the plasma drug
level is clinically insignificant.

In well-resourced settings rivaroxaban/apixaban
assays based on chromogenic anti Xa methods with
the use of appropriate calibrators and controls,
provide accurate drug levels. These tests are not
suitable during emergencies as the turnaround
time (TAT) is longer. For emergency assessments,
heparin assays using anti-Xa activity may be
useful20.

Switching between anticoagulants: DOACs show
immediate onset of action, hence bridging with
unfractionated heparin/ LMWH is not indicated at
the initiation.

Switching from warfarin to a DOAC involves
stopping warfarin with daily monitoring of INR and
to start dabigatran/apixaban when INR is <2,
edoxaban when INR is ≤2.5 and rivaroxaban when
INR is <33,21. If a DOAC (apixaban/ rivaroxaban) to
be replaced with warfarin, continuation of the
former concomitantly with warfarin until the target
INR is reached is indicated due to the slow onset
of action of warfarin. Alternatively withholding
DOAC, initiation of LMWH at the due time for DOAC
with warfarin and to discontinue LMWH once target
INR is reached is advised1. If switching between a
DOAC and LMWH or two DOACs is needed, the
second agent can be administered at the time of
the next scheduled dose without any overlap.

Use of DOACs in children: FDA recently approved
rivaroxaban (from birth to 18 years of age) and
dabigatran (from 3 months to 17 years of age) for
the treatment and prevention of VTE. There are
some safety concerns on limited availability of
therapeutic monitoring and lack of approved
reversal agents in this population. Despite these
limitations the use of DOACs in children is rapidly
increasing. It is recommended to follow dose
nomogram when prescribing DOACs for these age
groups22.
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