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ABSTRACT

Direct oral anticoagulants (DOACs) are a novel class
of anticoagulants. They include rivaroxaban, apix-
aban, edoxaban, and dabigatran. Benefits of DOACs
over many older anticoagulants include oral admin-
istration, quicker onset of action, less monitoring re-
quirements, and fewer drug interactions. Since the
DOACs were first introduced, their use has increased
tremendously. This article aims to help providers
become more familiar with DOACs and the specific
factors that may impact prescribing practices. Sev-
eral drugs used for the reversal of DOACs will also
be discussed. Lastly, the article will describe certain
situations in which warfarin is preferred over DOACs.
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INTRODUCTION

nticoagulants are drugs that antagonize
Acoagulation. They are used for a variety

of indications, including stroke preven-
tion in non-valvular atrial fibrillation (NVAF) and
treatment and prevention of deep vein thrombosis
(DVT) and pulmonary embolism (PE).! Anticoag-
ulants work by targeting coagulation factors within
the coagulation cascade.” Historically, the first anti-
coagulants were unfractionated heparin and vitamin
K antagonists.” Although effective, these agents re-
quire careful monitoring to ensure appropriate use.
For example, the anti-Xa is used to measure plasma
levels of unfractionated heparin, and the internation-
al normalized ratio (INR) is used to measure the ef-
fect of vitamin K antagonists like warfarin. Vitamin
K antagonists also have many drug interactions that
can affect their efficacy and safety.
In 2010, direct oral anticoagulants (DOACs) were
approved by the Food and Drug Administration
(FDA).1 DOACs are classified into two classes,
direct factor Xa inhibitors and direct thrombin in-
hibitors.! Direct oral factor Xa inhibitors include
rivaroxaban, apixaban, and edoxaban, and direct
oral thrombin inhibitors include dabigatran.! DO-
ACs work by binding to the catalytic site of factor
Xa or thrombin, preventing their ability to activate
their substrates in the coagulation cascade.? Benefits
of DOAC:s over previous anticoagulants include oral
administration, quicker onset of action, less monitor-
ing requirements, and fewer drug interactions.! Se-
lect labeled indications, dosing, and special consid-
erations for DOAC:s are listed in the Tables 1 and 2.

DECIDING WHICH DOAC TO PRESCRIBE

Because many of the DOACs have similar indica-
tions, efficacy, and safety profiles, it may be difficult
to decide which one to prescribe for each patient.
Another limitation of prescribing DOACsS is that
there are currently no head-to-head trials compar-
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TABLE 1. Select Labeled Indications and Dosing of DOACs

Apixaban?® Rivaroxaban*
NVAF 5 mg twice daily 20 mg once daily
2.5 mg twice daily if CrCl < 50 mL/min:
two of the following 15 mg once daily
are present:
* Weight < 60 kg
e Age > 80 years
e SCr> 1.5 mg/dL
DVT and PE 10 mg twice daily 15 mg twice daily
for 7 days, then 5 for 21 days, then 20
mg twice daily mg once daily
CrCl < 15 mL/min:
avoid
Ortho Ppx 2.5 mg twice daily 10 mg once daily
CrCl < 15 mL/min:
avoid
Recurrent 2.5 mg twice daily 10 mg once daily
DVT
and PE Ppx
VTE Ppx 10 mg once daily

CrCl: creatinine clearance
NVAF (non-valvular atrial fibrillation): reduce the risk of stroke and systemic embolism in patients with NVAF
DVT (deep vein thrombosis) and PE (pulmonary embolism): treatment of DVT and PE
Ortho Ppx (prophylaxis): prophylaxis of DVT, which may lead to PE, in patients who have undergone hip or knee replacement surgery

Recurrent DVT and PE Ppx: reduce the risk of recurrent DVT and PE after at least 6 months of treatment

Edoxaban®
60 mg once daily

CrCl > 95 mL/min:
avoid

CrCl 15-50 mL/min:
30 mg once daily

60 mg once daily
following 5-10 days
of initial parenteral
anticoagulation

CrCl 15-50 mL/min:
30 mg once daily
Weight < 60 kg: 30
mg once daily

Hoang et al.

Dabigatran®
150 mg twice daily

CrCl 15-30 mL/min:
75 mg twice daily

CrCl < 15 mL/min:
no guidance

150 mg twice daily
following 5-10 days
of initial parenteral
anticoagulation

CrCl < 30 mL/min:
no guidance

Hip replacement
only

110 mg on day 1,
then 220 mg once
daily

CrCl < 30 mL/min:
no guidance

150 mg twice daily
following 5-10 days
of initial parenteral
anticoagulation

CrCl < 30 mL/min:
no guidance

VTE (venous thromboembolism) Ppx: prophylaxis of VTE in adult patients hospitalized for an acute medical illness who are
at risk for thromboembolic complications due to moderate or severe restricted mobility and other risk factors for VTE

ing one DOAC over another in safety and efficacy.
Following are some considerations that may support
the use of one DOAC over another based on select
indications and comorbidities.

Stable Atherosclerotic Cardiovascular Disease

Rivaroxban is FDA-approved for secondary preven-
tion for patients with ASCVD (atherosclerotic car-
diovascular disease).! The COMPASS (Cardiovas-
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cular Outcomes for People Using Anticoagulation
Strategies) trial demonstrated significant reduction
in major cardiovascular events, a composite of car-
diovascular death, stroke, and myocardial infarc-
tion, with low doses of rivaroxaban in combination
with aspirin.! The dose for ASCVD prevention is
2.5 mg twice daily, in combination with daily low-
dose aspirin.*
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TABLE 2. Special Considerations with DOACs

Administration

Missed Doses

Adverse
Reactions
(> 10%)

Drug

Interactions

Other

NG: Nasogastric

Apixaban?®

Taken without
regard to food

Tablets may be
crushed*

May be delivered

through a NG tube

Take the missed
dose as soon as

possible. The dose
should not be dou-

bled to make up
for a missed dose.

Hemorrhage

Strong CYP3A4

and P-gp inhibitors

and inducers

Rivaroxaban*

Doses of 15 mg or
higher should be
taken with food

Tablets may be
crushed*

May be delivered
through a NG tube or
gastric feeding tube

2.5 mg twice daily:
Skip the missed dose
and restart at the
next scheduled dos-
ing time

15 mg twice daily:
Ensure intake of 30
mg per day. Two 15
mg tablets may be
taken at once.

20 mg, 15 mgor 10
mg once daily: Take
the missed dose
immediately. Do

not take two doses
on the same day to
make up for a missed
dose.

Hemorrhage

Strong CYP3A4 and
P-gp inhibitors and
inducers

Available as an oral
suspension

*See the package insert for compatible food and beverages

Cancer-Associated Thromboembolism

Edoxaban®

Taken without
regard to food

Tablets may be
crushed*

May be delivered
through a gastric
feeding tube

Take the missed
dose as soon as

possible. The dose
should not be dou-

bled to make up
for a missed dose.

Hemorrhage

Avoid use with
rifampin

Hoang et al.

Dabigatran®

Taken without
regard to food

Capsules cannot
be opened

Take the missed
dose as soon as
possible, at least
6 hours before
the next dose.
The dose should
not be doubled
to make up for a
missed dose.

Hemorrhage, gas-

trointestinal effects

P-gp inhibitors and

inducers

Must use within 4

months of opening

Must be kept
in the original
container

Historically, the drugs of choice for cancer-associ-
ated thromboembolism were low-molecular-weight
heparins (LMWHSs).! Trials comparing edoxaban
and rivaroxaban with dalteparin showed that both
edoxaban and rivaroxaban reduced recurrent VTE,

© Tower Health

but with increased risks of major bleeding.! The
ADAM VTE (Apixaban, Dalteparin, in Active Can-
cer Associated Venous Thromboembolism) trial
comparing apixaban with dalteparin showed that
apixaban reduced recurrent VTE with no increased
risks of major bleeding.! Therefore, apixaban is the
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TABLE 3. Hepatic Considerations with DOACs

Hoang et al.

Apixaban?® Rivaroxaban* Edoxaban® Dabigatran®
Child-Pugh A .
(Mild) No dose reduction
Child-Pugh B No dosing Not Not No dosing
(Moderate) recommendation recommended recommended recommendation
Child-Pugh C
(Severe) d Not recommended

Not recommended: Agent should not be prescribed

preferred DOAC for cancer-associated VTE.!

Renal Impairment

DOAC:s are generally safe for patients with mod-
erate renal impairment (CrCl 30-50 mL/min) when
doses are renally adjusted appropriately. For severe
renal impairment (CrCl < 30 mL/min), certain DO-
ACs should be renally dose-adjusted or avoided al-
together based on the indication. Edoxaban should
be avoided for CrCl > 95 mL/min.’ Please refer to
Table 1 for specific renal dose adjustments based on
CrCl and indication.

Hepatic Impairment

Recommendations for DOAC use in hepatic impair-
ment are based on the Child-Pugh classification sys-
tem, which assesses severity of hepatic dysfunction
based on bilirubin, albumin, INR, ascites, and en-
cephalopathy.! Table 3 lists recommendations for he-
patic dosing of DOACs based on Child-Pugh score.

Pediatric Patients

The only DOAC in which efficacy and safety in pe-
diatric patients have been established is rivaroxaban.*
Rivaroxaban is indicated for VTE treatment and re-
duction of recurrent VTE risk in pediatric patients
from birth to less than 18 years and for thrombopro-
phylaxis in pediatric patients 2 years and older with
congenital heart disease after the Fontan procedure.*

Geriatric Patients

In clinical trials, there were no clinically significant
differences in safety or efficacy between older and
younger patients with the use of apixaban or edox-
aban.*’ In clinical trials, the efficacy of rivaroxaban
was similar in older and younger patients.* How-
ever, the rates of thrombotic and bleeding events
were higher in patients 65 years and older.* Similar-
ly, with dabigatran use in clinical trials, the risk of
stroke and bleeding increased with age.®
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REVERSAL STRATEGIES

The reversal of DOACs depends on which DOAC
is involved, the severity of the bleed, and risk of
thromboembolism. The severity of the bleed and de-
gree of urgency is an important factor to consider
before deciding to reverse a patient’s anticoagula-
tion.” Reversal is not indicated in patients who have
minor bleeding events and who are hemodynamical-
ly stable. Patients who present with minor bleeding
events should be directed to hold their anticoagu-
lant, monitor clinical status, and check labs.”

The reversal of DOAC therapy is indicated in pa-
tients in need of urgent reversal due to life-threaten-
ing bleeding associated with DOACs or perioperative
coagulation. Reversal agents include andexanet alfa
(Andexxa®), idarucizumab (Praxbind®), and four
factor prothrombin concentrate complex (4F-PCC)
(Kcentra®, Balfaxar®) (7able 4). Other pharmacolog-
ic interventions that have been used to reverse anti-
coagulant therapy include fresh frozen plasma (FFP).
FFP is the fluid portion of blood which contains all
coagulation factors except for platelets.®

Due to the high costs, quality of research, and avail-
ability of andexanet alfa and idarucizumab, PCC is
often used. Studies have been completed compar-
ing andexanet alfa and idarucizumab to PCC show-
ing non-inferiority.'° Recently, a study comparing
andexanet alfa and PCC showed superiority with
increased rates of thrombotic events. Notably, this
trial had significant bias in the study design.!!

WARFARIN AS THE PREFERRED AGENT

Since their introduction in 2010, DOACs have come
to replace warfarin as the preferred therapy for com-
mon indications for chronic anticoagulation, such
as VTE and PE treatment and prophylaxis, stroke
prevention in patients with atrial fibrillation, and in
patients with a history of a transient ischemic attack
(TIA) or cardiovascular attack (CVA). Despite their
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TABLE 4. Reversal Agents for DOACs

Reversal Agent DOAC Reversal

Andexanet alfa FDA Label:
(Andexxa®)'? Apixaban
Rivaroxaban
Off Label:
Edoxaban
|darucizumab Dabigatran
(Praxbind®)'3
4F-PCC Off label:
(Kcentra®, Apixaban
Balfaxar®)'* Rivaroxaban
Edoxaban
Dabigatran

efficacy, reduced monitoring, consistent dosing,
fewer drug interactions, and a lower rate of adverse
events, there are certain instances in which warfarin
may be the anticoagulant of choice.'® The scenarios
where warfarin may be preferred over DOACs in-
clude:

1. Cost: Warfarin is often cheaper than DOAC:sS,
which may be significant for some patients, espe-
cially those without insurance coverage or with
limited financial resources.

2. Severe renal impairment: DOACs are mainly
eliminated through the kidneys and may not be
suitable for patients with significant renal impair-
ment. Warfarin is primarily metabolized by the
liver and does not require dose adjustment based
on renal function.

3. Antiphospholipid syndrome: Research on DO-
ACs in antiphospholipid syndrome is limited,
with a trend towards a lack of efficacy observed
in different studies.'®

4. Mitral stenosis: Mitral stenosis (MS) remains un-
der-investigated in randomized controlled trials
of DOAC:s. Patients with mild MS were included
in phase 3 trials investigating the use of dabiga-
tran, apixaban, and edoxaban in atrial fibrillation;
however, moderate/severe MS was a major ex-
clusion factor for all phase 3 clinical trials.!”

5. Prosthetic valve: For patients undergoing me-
chanical valve replacements, indefinite anticoag-
ulation is indicated. Current data is limited and
not supportive of DOAC use in place of warfarin.
Results of studies have led to an FDA warning
and are the basis for the American College of
Cardiology (ACC) / American Heart Association
(AHA) recommendation to avoid DOACs in pa-
tients with mechanical valves.'®

© Tower Health
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Mechanism of Action

Humanized monoclonal antibody fragment
that binds specifically to dabigatran

Binds and sequesters factor Xa inhibitors and increases
tissue factor-initiated thrombin generation

Provides a rapid increase in plasma levels of
vitamin K-dependent coagulation factors (factors
1, VII, IX, and X) and proteins C and S

CONCLUSION

Due to their ease of administration, few monitoring
requirements, and minimal drug interactions, DO-
ACs have become a key anticoagulant class for a
plethora of indications, including stroke prevention
in NVAF, DVT and PE treatment and prevention,
and even ASCVD prevention. In many cases, DO-
ACs have been prescribed to replace agents like
heparin and warfarin, which have been used for de-
cades.

Despite having minimal monitoring requirements,
DOACs do have special considerations, such as
renal dose adjustments. Prescribers of these agents
should be aware of CrCl cutoffs for the various in-
dications, as well as specific administration instruc-
tions and missed dose recommendations. Because
the individual DOACs may be similar in many as-
pects, it is also important to determine which DOAC
is best to prescribe based on indications and patient
comorbidities.

Because DOACs are anticoagulants, they inevitably
carry bleeding risks. Therefore, situations may arise
in which agents must be used to reverse anticoagu-
lation and manage adverse effects. Reversal agents
include andexanet alfa, idarucizumab, and 4F-PCC.
Before initiating a reversal agent, it is crucial to as-
sess each patient’s clinical status and pertinent labs
to determine if DOAC reversal is truly indicated.
Although DOACs have replaced warfarin in many
cases, there are instances in which warfarin is still
preferred over DOACs, such as in antiphospholip-
id syndrome and mitral stenosis. Outside of these
few specific scenarios, DOACs continue to be a
mainstay of treatment for an expanding list of in-
dications.
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