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Introduction
In reference to the provision of health care, the term ‘appropriateness’ appears with considerable frequency in the
official documents of the public administration in our country. However, despite the many citations, a precise and
shared definition of this particular concept does not seem
to exist. Indeed, even the World Health Organization has
difficulty in defining appropriateness in an unequivocal
manner and merely sustains that ‘a specific health intervention is to be considered appropriate if the expected
health benefit exceeds the expected negative consequences by a sufficiently wide margin that the procedure is
worth doing excluding considerations of monetary cost’.1
As for the medications, the term appropriateness is generally associated with the prescription and it refers to ‘a
proper use’ of the drug.2 Generally, the appropriateness of
therapeutic prescriptions implies the efficacy of the drug,
previously demonstrated in clinical trials. Furthermore,
the drug should be used in the same conditions as those
studied during the clinical trials that verified its efficacy.
However, in clinical practice, it is often very difficult to
find the same identical conditions to those of the clinical
trials, where patients are selected and do not present major comorbidities. This type of approach, however, totally
focused on the drug does not take into consideration the
patients, their attitude towards medical therapy, or their
autonomous decisions.3
The concept of prescriptive appropriateness appears,
therefore, complex and elusive, with a wide margin of interpretation both for clinicians and for the Regional and
National Control Agencies.
In summary, elements influencing the appropriate use of
a drug are potentially identifiable as follows:
• Patient-related factors:
(1) the evaluation of the patient’s specific therapeutic needs in relation to the clinical diagnosis;

(2) the evaluation of the severity and the duration of
the treatment in relation to the patient’s overall
clinical profile (severity of the disease and
comorbidities); and
(3) the evaluation of the patient’s individual preferences and choices.
• Drug-related factors:
(1) the selection of the most effective and safest active substance;
(2) the evaluation of the potential treatment risks in
relation to the expected benefits;
(3) the evaluation of the monetary costs of the treatment in relation to the expected benefits; and
(4) verification of the effective adherence and continuation of the treatment.
To confirm this general direction, the considerations
mentioned above are indicated in the Medical
Deontological Code that regulates the professional behaviour of the medical community in Italy.4 Indeed, Art. 6 of
the Code foresees that ‘The physician bases the exercise of
her/his technical-professional skills on the principles of effectiveness and appropriateness, updating them to the
available scientific knowledge and through a constant verification and revision of her/his actions’, while Art. 13
underlines how ‘The prescription must be based on the
available scientific evidence, on the optimal use of resources and on the compliance with the principles of clinical efficacy, safety and appropriateness’.
On the whole, in a health context such as the one in our
country, the physician should always combine the full protection of the patient’s clinical needs (favourable risk/benefit ratio) with the correct allocation of available resources
(favourable cost/benefit ratio). Ultimately, various regional
public health authorities agree to highlight how the basic
principle of prescriptive appropriateness should be as follows: ‘with equal documented efficacy and with the applicability of different medications to the individual patient, the
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The appropriateness of prescribing direct oral anticoagulants [dabigatran, rivaroxaban, apixaban, and edoxaban (DOACs)] is regulated on the criteria established in
Phase III trials. These criteria are reported in the summary of the product characteristics of the four DOACs. In clinical practice, prescriptions are not always in compliance with established indications. In particular, the use of lower doses than those
recommended in drug data sheets is not uncommon. Literature data show that the
inappropriate prescription of reduced doses causes drug underexposure and up to a
three-fold increase in the risk of stroke/ischaemic transient attack, systemic thromboembolism, and hospitalization. Possible causes of the deviation between the dose
that should be prescribed and that prescribed in the real world include erroneous
prescription, an overstated haemorrhagic risk perception, and the presence of frail
and complex patients in clinical practice who were not included in pivotal trials,
which makes it difﬁcult to apply study results to the real world. For these reasons,
we summarize DOAC indications and contraindications. We also suggest the appropriate use of DOACs in common clinical scenarios, in accordance with what international guidelines and national and international health regulatory bodies
recommend.
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Therapeutic indications
The clinical indications of the use of DOACs, dabigatran,
rivaroxaban, apixaban, and edoxaban, listed in the summary of the product characteristics (SmPCs) for the prevention of stroke and systemic embolism in adult patients
suffering from NVAF, are as follows:
• Presence of (NVAF) with one or more risk factors, such as:
(1) previous stroke or transient ischaemic attack
(TIA);
(2) age 75 years;

(3) systemic arterial hypertension;
(4) diabetes mellitus; and
(5) symptomatic heart failure with functional class
II of the New York Heart Association (NYHA).
By NVAF, we mean atrial fibrillation without mechanical
heart valve prosthesis and moderate or severe mitral
stenosis.18,19
Small and non-relevant differences are present in the
four SmPCs, as for example the non-disclosure of the NYHA
functional class for rivaroxaban ed edoxaban. In the guidelines published by the NICE,20 the conditions for the use of
dabigatran are slightly different compared to the other
three DOACs and, in particular, are:
•
•
•
•
•

previous ictus, TIA, or systemic embolism;
<40% ejection fraction;
symptomatic heart failure NYHA functional class II;
age >75 years; and
age 65 years with one of the following conditions: diabetes mellitus, arterial hypertension, or coronary
heart disease.
These indications derive from the enrolment criteria of
the controlled randomized trials of III21–24 phase and from
their use of CHADS Score.25 As the CHA2DS2-VASc26 has
replaced CHADS18–20 in clinical practice, the current indication in the ESC guidelines is as follows:

• presence of NVAF in males with CHA2DS2-VASC 2 and
in females with CHA2DS2 3 (class I indication with A
level of evidence).
Male patients with CHA2DS2-VASc ¼ 1 and female
patients with CHA2DS2-VASc ¼ 2 may qualify for the anticoagulant treatment considering their specific clinical conditions and their preferences after they have been informed
on the risk and benefit connected to the treatment (class
IIa indication).18
There is no indication for anticoagulant treatment for
male patients18,19 with CHA2DS2-VASc ¼ 0 and female
patients with CHA2DS2-VASc ¼ 1.
The NICE guidelines20 present a few slight differences
compared to the ESC guidelines,18 which can be summarized as follows:
• with due regard to the bleed risk, offer DOAC treatment to all patients with CHA2DS2-VASc 2;
• take into consideration DOAC treatment in male
patients with CHA2DS2-VASc ¼ 1; and
• do not offer DOAC treatment to male patients with
CHA2DS2-VASc ¼ 0 and to female patients with
CHA2DS2-VASc ¼ 1.

Contraindications
Clearly identifying the contraindications to the use of
DOACs is a very complex issue and ill-suited to synthesis. In
fact, in the four SmPCs, different terms are used to define
the use, legitimate or otherwise, in reference to the same
clinical conditions and in the presence of essentially similar
data from the literature.
Taking as an example the use of DOACs in pregnancy, we
note that this condition is generally an exclusion criterion
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least expensive must be preferred’. The professionals who
operate in the National Health Service need to agree on this
principle to safeguard public resources equity of intervention and sustain the introduction of innovative therapies.
The non-appropriate use of ‘low’ dose of the direct oral
anticoagulants (DOACs) in the prevention of thromboembolism in patients with non-valvular atrial fibrillation (NVAF),
presumably intended to contain a potential risk of bleeding, is a relatively frequent event in daily clinical practice,5–11 estimated between 10% and 57%5–7 of the
prescriptions. However, this inappropriate prescription,
without a proportional reduction of bleeding risk,12 could
lead to an increase in stroke risk, systemic embolization,
hospitalization, and sometimes even death. This specific
issue is fuelled by the common perception that bleeding
represents an iatrogenic event directly connected to the
prescribed therapy. Thromboembolism is instead part of
the natural history, not directly attributable to the physician. Failure to reduce the dose, which appears as a rare
event, on the contrary, could cause overexposure to the
drug and to an unacceptable increase in the bleed risk.13
The intent of this document is to define the boundaries
of prescriptive appropriateness for DOACs, by following the
indications, the correct dose, the contraindications, and
the common scenarios of clinical practice.
The main sources to define the prescriptive appropriateness criteria, here understood as the formal and substantial
correctness in clinical use, are represented by the official
documents filed with the national and international regulatory authorities, the European Medicines Agency (EMA),
and the Italian Drug Agency for the authorization to place
DOACs on the market. These documents are integrated,
but not replaced, by the main referring guidelines for the
management of NVAF edited, for example by the European
Society of Cardiology (ESC) and the National Institute for
Health and Care Excellence (NICE).
The physician, by the laws in force in our country, when
prescribing a drug must follow the therapeutic indications
and the ways and methods of administration envisaged in
the issued authorization to place the drug on the market,
having been evaluated in the drug clinical trial. In fact, Art.
3 comma 1 of the D.L. 23/1998, converted to Law 94/1998
states: ‘the physician, when prescribing a medicinal product
or other industrially produced medicinal product, shall comply with the therapeutic indications, ways and methods of
administration provided for in the authorization to place in
commerce issued by the Ministry of Health’.
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in Phase III trials, and women of childbearing potential
needed to use contraception to take part in those studies.
Furthermore, the number of pregnant women in treatment
with any DOAC is very limited in the literature and the
available data are only observational.31
Nevertheless, there is no uniform indication in the four
SmPCs but rather it is stated that:

Dabigatran
Pharmaceutical forms
Dabigatran is available in 150, 110, and 75 mg capsules.
Only 150 and 110 mg capsules are indicated in stroke prophylaxis and systemic embolism in adult patients with
NVAF.14

Posology
The recommended dose is 300 mg/day with two 150 mg
administrations every 12 h (bid).14

A dose of 220 mg/day is recommended in SmPC, divided
into two 110 mg administrations every 12 h in the case of
concomitant treatment with verapamil or in patients aged
80 years.14 In the SmPC, it is also recommended to consider a reduction in dose to 220 mg/day in case of14:
• patients between 75 and 80 years of age;
• patients with moderate renal impairment [creatinine
clearance (ClCr) 30–50 mL/min];
• patients with gastritis, esophagitis or gastroesophageal reflux; and
• other patients at increased risk of bleeding.
In these four cases, the use of the daily 300 or 220 mg
dose can be decided by the clinician on the basis of the assessment of thromboembolic risk and haemorrhagic risk.14
Renal function must be estimated using the Cockcroft–
Gault (CG) method.
With regard to the issue of defining the increased risk of
bleeding, in the SmPC,14 there are four categories that
contain the majority of the conditions identifiable as being
able to increase the haemorrhagic risk:
•
•
•
•

age;
factors that increase plasma levels of dabigatran;
drug interactions; and
congenital or acquired pathologies and medical and
surgical interventions with haemorrhagic risk.
The ESC guidelines for the diagnosis and management of
atrial fibrillation18 include the presence of a more generic
‘increase of bleeding risk’ among the indications to the use
of the lower dose. To better manage the bleeding risk, the
ESC guidelines recommend, in addition to the identification of non-modifiable and modifiable risk factors, the use
of the HAS-BLED18,32 score while the NICE guidelines recommend the ORBIT20,33 score.
Dabigatran is the only one of the four DOACs currently on
the market in which the choice between the available doses
can be determined by the physician on the basis of his own

Table 1 Main contraindications/non-recommendations to the use of direct oral anticoagulants shared by all products
Dabigatran

Rivaroxaban

Apixaban

Edoxaban

‘Valvular’ atrial ﬁbrillation
Hypersensitivity to the active substance or to any of the excipients—pregnancy and feeding antiphospholipid syndrome—concomitant
treatment with any other anticoagulant except in speciﬁc circumstances—clinically signiﬁcant active bleeding. thrombocytopenia
<20 000/lL
Creatinine clearance <30 mL/min
Creatinine clearance <15 mL/min
Injury or condition considered a signiﬁcant risk factor for major bleeding. May include ongoing or recent gastrointestinal ulcer, the
presence of malignant neoplasms at high risk of bleeding, recent brain or spinal injury, recent cerebral, spinal or ophthalmic surgery, recent intracranial haemorrhage, established or suspected oesophageal varices, arteriovenous malformations, vascular
aneurysms or major intraspinal or intracerebral vascular abnormalities
Severe liver disease or disease associated with coagulopathy at the risk of clinically relevant bleeding
a

Atrial ﬁbrillation in the presence of mechanical heart valve prostheses and/or moderate or severe rheumatic mitral stenosis, as deﬁned by the
European Society of Cardiology.18 For further details, it is recommended to refer to the respective Summaries of Product Characteristics.14–17
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• rivaroxaban and edoxaban are contraindicated15,17;
• it is ‘preferable to avoid the use of apixaban’16; and
• dabigatran ‘must not be used unless clearly necessary’14.
Despite these indications included in the four SmPCs, we
believe that in accordance with the ESC guidelines for the
diagnosis and management of atrial fibrillation,18 the
guidelines for the management of cardiovascular diseases
during pregnancy,31 and the practical guide on the use of
non-vitamin K antagonist oral anticoagulants in patients
with atrial fibrillation,19 all these drugs should be considered contraindicated in pregnancy.
In Table 1, we collected the contraindications shared by
all four DOACs, along with other situations particularly relevant in clinical practice, such as thrombocytopenia and
antiphospholipid syndrome. For further details mainly related to drug interactions, it is recommended to refer to
the four specific SmPCs,14–17 the European guidelines,18,20
or, in the absence of specific indications in the previous
documents, the practical guide to the use of DOACs published by the European Heart Rhythm Association (EHRA).19

Appropriate criteria for the use of the lower
dose
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• Low dose, as in the case of dabigatran 110 mg, the use
of which may be a medical choice in addition to a recommendation in specific contexts.
• Reduced dose, 15 mg once a day (QD) for rivaroxaban,
2.5 mg bid for apixaban and 30 mg QD for edoxaban
(15 mg QD only in the case of transition from edoxaban
to vitamin K antagonists (AVK)], which instead constitute a prescriptive obligation bound by precise objective conditions. The use of the reduced dose, in the
absence of the conditions defined in the randomized
clinical trials, detailed in the different SmCPs,14–17 and
well defined in the documents of the Scientific
Societies,18–20 could lead to underexposure of the drug,
a reduced anticoagulant effect and an increase in
thrombotic risk.

Contraindications to the use of dabigatran
In addition to what is stated in Table 1, it is necessary to recall the presence of the contraindication to its use in case
of concomitant treatment with the following strong inhibitors of P-glycoprotein (P-gp): ketoconazole for systemic
use, cyclosporine, itraconazole, dronedarone and the
fixed-dose combination glecaprevir/pibrentasvir.

Suspension prior to surgical intervention
To eliminate the effect, the suspension of dabigatran before surgery should be prolonged for a variable period of
time and which depends on two factors:
• the haemorrhagic risk of the intervention/procedure
to which the patient is candidate and
• the patient’s renal function.
For surgery/procedure with low haemorrhagic risk, the
withdrawal interval of the drug in patients with normal renal function may be 24 h, while for intervention with a high
haemorrhagic risk in patients with ClCr between 50 and
30 mL/min, 4 days of suspension are required.14,19 In case
of urgent and mandatory intervention, it is possible to use
a rapid and effective antidote (idarucizumab).34 It determines the loss of the anticoagulant effect in about 5 min.

Use in specific clinical settings
Elderly
See criteria for the use of the lowest dose.
Renal impairment
See criteria for dose reduction and Table 1.
Hepatic impairment
See contraindications. Hepatic enzyme values over twice
the upper reference limit (ULN) are to be considered a contraindication to the use of the drug mainly because
patients with these characteristics were excluded from
randomized and controlled trials.14,27

Rivaroxaban
Pharmaceutical forms
Rivaroxaban pharmaceutical forms are registered with the
EMA in numerous forms. Of all those available, only 20 mg
tablets and in special cases 10 and 15 mg tablets are indicated in the prevention of stroke and systemic embolism in
adult patients with NVAF with one or more risk factors.15

Posology
The recommended dose is 20 mg QD during a meal.15

Appropriate criteria for the use of the reduced
dose
The use of 15 mg in substitution of 20 mg/day in the context of prevention of stroke and systemic embolism in adult
patients with NVAF is considered appropriate only under
two conditions:
(1) In patients with moderate/severe renal impairment
(ClCr from 49 to 15 mL/min calculated with the CG
formula). The phase III pivotal study did not provide
for the use of rivaroxaban in the case of ClCr
<30 mL/min.22,28 The possibility of using rivaroxaban also in patients with ClCr between 15 and
30 mL/min is a result of the incorporation of pharmacokinetic data into the SmPC.15
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clinical judgement to evaluate whether the specific patient
benefits most from a dose of 150 mg bid favouring the prevention of thromboembolism or on the contrary, from a dose
of 110 mg bid to favour the reduction of haemorrhagic risk.
The RE-LY (Randomized Evaluation of Long-Term
Anticoagulation Therapy)21,27 study was designed to have
three distinct patient groups: the first group was administered with dabigatran 150 mg bid, the second group was administered with dabigatran 110 mg bid and the third group
was administered with warfarin. Both dabigatran treatment
groups proved not to be inferior to warfarin. The 150 mg
group demonstrated equivalent safety and better efficacy
while the 110 mg group had equivalent efficacy and a lower
number of haemorrhagic event compared to warfarin. For
this reason, the choice between the two doses can be made
by the clinician on the basis of the factors expressed above,
or even on the basis of her/his personal experiences. On the
contrary, in the phase III studies conducted for the evaluation
of rivaroxaban22,28 and apixaban,23,29 the reduced dose of,
respectively, 15 mg/day and 2.5 mg bid was tied to the presence of precise clinical, demographic, and/or laboratory
characteristics. In the case of edoxaban, although in the
ENGAGE AF-TIMI48 study (Effective Anticoagulation with
Factor Xa Next Generation in Atrial Fibrillation-Thrombolysis
in Myocardial Infarction 48)24,30 three treatment groups
were programmed with warfarin, edoxaban 60/30 mg/day,
and edoxaban 30/15 mg/day, only the first of the two edoxaban groups were placed on the market.
Therefore, as for other factor Xa inhibitors, we have to
decide what the appropriate dose is for the patient, based
on precise clinical criteria.17,24,30
This aspect factually places a precise obligation on the
prescription of the reduced dose.
For this reason, it is necessary to distinguish between:
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(2) In patients with NVAF who have undergone a percutaneous coronary procedure (PCI), in whom treatment is planned in combination with antiplatelet
agents, usually clopidogrel. In this case, the scientific evidence derives from the PIONEER AF-PCI
Study (Open-Label, Randomized, Controlled,
Multicenter Study Exploring Two Treatment
Strategies of Rivaroxaban and a Dose-Adjusted Oral
Vitamin K Antagonist Treatment Strategy in
Subjects with Atrial Fibrillation who Undergo
Percutaneous Coronary Intervention)35 that has
demonstrated an advantage in terms of safety of
rivaroxaban 15 mg [or 10 mg/day QD for patients
with moderate renal impairment (CICr 30–49 mL/
min)] in addition to a P2Y12 inhibitor for up to a
maximum of 12 months. The results are significant
with regard to the reduction of bleeding events
even when rivaroxaban 2.5 mg is used together
with a dual antiplatelet. The study however does
not have the dimension to demonstrate an equivalent or even superior efficacy of these innovative
therapies compared to the traditional therapeutic
strategy with anticoagulant and dual antiplatelets.
The EHRA practical guide on the use of DOACs concurs with these indications.19 In contrast to the
contents of the SmPC and the EHRA guide, the ESC
guidelines suggest instead the use of the full dose
(20 mg/day) of rivaroxaban in patients with NVAF
undergoing PCI, suggesting a reduction of the dose
to 15 mg/day in patients with HAS-BLED score 3
(class IIa recommendation).18 However, the same
guidelines do not clarify what the approach should
be in case of reduced renal function. In fact, as
mentioned, in this case, the SmPC and the EHRA
practical guide indicate the dose of 10 mg/day.

Use in specific clinical settings

Contraindications on the use of rivaroxaban

Posology

See Table 1.

The recommended dose in NVAF is 5 mg bid.16

Prior to a surgical intervention or an invasive procedure,
rivaroxaban must be suspended when possible, and on the
basis of the physicians’ judgement, at least 24 h before.15
The EHRA19 practical guide proposes an approach based on
the type of drug, the haemorrhagic risk of the procedure/
intervention and the renal function. For rivaroxaban as
with the other two inhibitors of the Xa factor, the interventions at minor bleeding risk can be carried out without suspending the therapy, preferably when the plasma
concentrations are lower (trough). For procedures/interventions at low haemorrhagic risk, a suspension of 24 h is
proposed for all CICr values 30 mL/min and a 36-h suspension in patients with CICr included between 29 and 15 mL/
min.19 For all interventions at high haemorrhagic risk, a 48h washout is suggested, regardless of the renal function.19
In case of non-deferrable surgeries or more generally of
bleeding that threatens survival, andexanet alfa is available, a drug with antidote functions registered for rivaroxaban and apixaban.36

Hepatic impairment
In patients with a mild hepatic impairment (classified as
Child-Pugh A), only slight differences have been observed
in the pharmacokinetics when compared to the control
group and, therefore, there are no contraindications to the
use or need to reduce the dose. Rivaroxaban is contraindicated in patients with hepatic diseases associated with
coagulopathy and clinically relevant haemorrhagic risk, including patients with liver cirrhosis in Child-Pugh B and C
class.15
Renal impairment
The dose suggested in patients with moderate (CICr 30–
49 mL/min) and severe (CICr 15–29 mL/min) renal impairment is 15 mg/day in a single administration.15 Special attention should be paid in case of severe impairment or in
case of moderate renal impairment if drugs that increase
the plasma concentration of rivaroxaban are in use. The
SmPC does not specify what this attention consists of, but
we could summarize it as a more frequent clinical or laboratory control (blood count) or, possibly, in the plasma dosage of the peak and trough concentration of the drug.

Apixaban
Pharmaceutical forms
Apixaban is available in 5mg and 2.5 mg tablets.16

Appropriate criteria for the use of the reduced
dose
The dose of apixaban must be reduced to 2.5 mg bid in the
following cases:
(1) When a glomerular filtration rate is between 15 and
29 mL/min. Patients with ClCr <25 mL/min were
excluded from the pivotal trial. The indication for
the use up to a ClCr of 15 mL/min derives from
pharmacokinetic studies16;
(2) The presence of two of the three following criteria:
• age 80 years;
• weight 60 kg; and
• creatinine >1.5 mg/dL (133 lmol/L).
The use of reduced dose in the absence of the above criteria is inappropriate.

Contraindications to the use of apixaban
See Table 1.
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Suspension prior to surgical interventions

Elderly
Age is not considered an independent variable and therefore does not influence the dose directly. Of course, indirectly, it affects the determination of the dose, being a
parameter included in the CG formula.
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Temporary discontinuation before surgery
The SmPC indicates that apixaban should be suspended at
least 48 h before an invasive intervention/procedure at
moderate-high risk of bleeding.16 Twenty-four hours of suspension are required before an invasive intervention/procedure at low or even minimal risk of bleeding.16
This last statement is not consistent with the practical
guide on the use of non-AVK anticoagulants, which, similarly to rivaroxaban and edoxaban, suggests not to suspend
the drug if the procedure is at minimal risk of bleeding.19
Andexanet alfa can be used as an antidote if necessary.36

Elderly
See dose-reduction criteria.
Renal impairment
See dose-reduction criteria. Unlike the other pivotal studies, the ARISTOTLE (Apixaban for Reduction in Stroke and
Other Thromboembolic Events in Atrial Fibrillation)23,29
Study did not use the ClCr but a plasma creatinine cut-off
of 1.5 mg/dL for dose reduction as specified above.
However, ClCr was an exclusion criterion when <25 mL/
min, such as creatinine plasma value of >2.5 mg/dL29
creatinine.
Hepatic impairment
See contraindications. Laboratory tests for the hepatic
function must be performed before the prescription of
apixaban. The drug is not recommended in severe hepatic
impairment and must be used with caution in patients with
mild or moderate hepatic impairment (Child-Pugh A or
B).16 Patients with elevated hepatic enzymes (alanine aminotransferase/aspartate aminotransferase) >2  ULN or
total bilirubin 1.5  ULN were excluded from the
ARISTOTLE Study.16,23,29

(2) Low body weight 60 kg; and
(3) Co-administration of P-gp inhibitors, such as cyclosporine, dronedarone, erythromycin, or ketoconazole.

Contraindications to the use of edoxaban
See Table 1. In SmPC, the presence of severe uncontrolled
hypertension is also reported as a contraindication.17

Use in specific clinical settings
Elderly
As for rivaroxaban, it does not influence the dose directly.
Renal impairment
As with other DOACs, the CG formula was used to estimate
renal function (ClCr in mL/min) during the clinical development of edoxaban. As already mentioned, in the case of
CICr between 51 and 80 mL/min, the recommended dose is
60 mg/day. In the case of CICr between 15 and 50 mL/min,
the recommended dose is 30 mg/day.
Hepatic impairment
Edoxaban is contraindicated in patients with hepatic pathologies that are associated with coagulopathy and clinically significant bleeding risk. In general, in patients with
severe hepatic impairment, the use of edoxaban is not recommended. If the liver impairment is mild or moderate,
the drug should be used with caution, increasing clinical
surveillance and the frequency of laboratory tests.

Other factors that condition appropriateness
Treatment duration

Edoxaban

The SmPCs of the four DOACs do not indicate a precise duration for anticoagulant treatment but report that ‘therapy
should be continued for a long time’.14–17 Some specific
contexts, such as the post-cardioversion period, are very
articulated and are examined in the European guidelines,18
or in the practical guide to the use of DOACs.19

Pharmaceutical forms

Ethnicity and gender

Edoxaban is available in 15 mg, 30 mg, and 60 mg tablets.
The 15 mg tablet is indicated, in patients candidates to 30
mg, in an NVAF when switching from edoxaban to AVK until
an international normalized ratio (INR) of 217 is
achieved.

No dose modification is required for any of the four DOACs.

Weight categories

The dose of edoxaban must be reduced to 30 mg in a single
daily administration and in the presence of one of the three
following conditions17:

• Dabigatran. No dose modification is required but close
clinical monitoring of patients with a bodyweight of
<50 kg14 is recommended;
• Rivaroxaban: no dose change is required.15
• Apixaban: use the reduced dose (2.5 mg bid) in case
of bodyweight 60 kg, if associated with at least one
of the following criteria: 80 years of age or 1.5
mg/dL16 creatinine.
• Edoxaban: use the reduced dose (30 mg/day) if the
bodyweight is <60 kg.17

(1) Mild or severe renal impairment (CICr 15–50 mL/
min calculated with the CG formula). As with rivaroxaban, patients with CICr <30 mL/min were excluded from the referring pivotal trial; therefore,
the indication for the use of up to ClCr 15 mL/min
derives from pharmacokinetic studies17;

There are no specific indications for patients with overweight or obesity. Theoretically, patients weighing >60 kg
should be treated with the same DOAC dose regardless of
their body mass index or weight.14–17 This indication has
generated a heated debate. In fact, it has been emphasized that the increase in the volume of distribution and

Posology
The recommended dose for NVAF is 60 mg/day.17

Appropriate criteria for the use of the reduced
dose
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Since all four drugs are able to modify the INR value, it is
necessary to perform blood sampling for INR control immediately before DOAC administration to limit interference as
much as possible. In any case, the INR values should be
interpreted with caution. In the case of edoxaban, half
DOAC dose should be used during the period of simultaneous administration with AVK. Therefore, 30 mg of edoxaban will be administered if the patient had an indication of
60 mg and 15 mg if he had an indication of 30 mg. This is the
only setting in which edoxaban can be prescribed ‘on-label’
at 15 mg17,19 in the context of the prevention of thrombosis
and systemic embolism in NVAF.

Pregnancy and nursing

Direct oral anticoagulant plasma levels

Dabigatran, rivaroxaban, apixaban, and edoxaban are contraindicated or not recommended in pregnancy. The ESC
guidelines18,31 and the practical guide on the use of
DOACs19 consider these drugs contraindicated in
pregnancy.
Breastfeeding is contraindicated when taking DOAC since
they are excreted in breast milk or there is no certainty
that they are not. Therefore, in this setting, either breastfeeding or DOAC must be discontinued.

Thrombocytopenia
Thrombocytopenia is reported as a rare side effect of dabigatran,14 uncommon with the use of rivaroxaban,15 apixaban,16 and edoxaban.17
It represents a haemorrhagic risk factor if it precedes
the use of DOAC. Patients with platelet count <100 000/lL
require a multidisciplinary evaluation. Indeed, this value
constitutes a haemorrhagic risk factor that requires the
search for reversible causes.
In the absence of data from randomized controlled trials, in the case of platelet values <100 000/lL, each patient should be evaluated individually by an expert team.19
Platelet values <20 000/lL are a contraindication to the
use of DOACs.19 Values between 100 000 and 20 000/lL require a progressively increasing degree of surveillance.19

Switching from vitamin K antagonist to direct
oral anticoagulant
It is recommended to start dabigatran, rivaroxaban, apixaban, or edoxaban when the INR value is <2,14 3,15 <2,16
or <2.5,17 respectively. To standardize behaviour, in the
practical guide on the use of DOACs, the EHRA proposed to
start each drug immediately when the INR value is 2 and
immediately or the next day if it is between 2 and 2.5 and
to re-evaluate the INR value within 1–3 days if it is between
2.5 and 3.19

Switching from direct oral anticoagulant to
vitamin K antagonist
When you plan to suspend one of the four DOACs and start
treatment with an AVK, a period of overlap between the
two anticoagulants is necessary, due to the slowness of the
latter category of drugs in achieving the desired anticoagulant effect. The suspension of the DOAC should take place
only after reaching an INR value of 2.14–17

Evaluating DOAC plasma concentrations could seem like a
simple solution in specific cases where there is a suspicion
of underexposure or overexposure to the drug. However,
currently, there are no data on the possible benefit, in
terms of efficacy and safety, of a possible DOAC dose adjustment based on plasma concentrations. For this reason,
and also in view of the incomplete knowledge of the trough
and peak optimal plasma levels, the systematic assessment
of DOAC plasma concentration is not recommended by the
guidelines nor by practical guides of European scientific
societies.18,19

Patients undergoing electrical or
pharmacological cardioversion
Patients on dabigatran, rivaroxaban, apixaban, and edoxaban should not interrupt the anticoagulant before electrical cardioversion.14–17 Before cardioversion, the patient
should be expressly asked to confirm the intake of DOAC as
prescribed. If the patient is not on anticoagulant treatment, it is possible to start one of the four DOACs and program elective cardioversion after 3 weeks of regular
intake.14–17
After a transesophageal echocardiogram, if the intention
is to use the accelerated pathway, it is possible to start one
of the three inhibitors of factor Xa,15–17 always provided
that the doses and times deriving from studies specifically
conducted with DOACs in the context of cardioversion indicated below are respected. EMANATE (Eliquis evaluated in
acute cardioversion coMpared to usuAl treatmeNts for
AnTicoagulation in subjects with NVAF) for apixaban,38 XVeRT (eXplore the efficacy and safety of once-daily oral
riVaroxaban for the prevention of caRdiovascular events in
patients with nonvalvular aTrial fibrillation scheduled for
cardioversion) for rivaroxaban,39 and ENSURE-AF
(EdoxabaN vs. warfarin in subjectS UndeRgoing
cardiovErsion of Atrial Fibrillation) for edoxaban40 demonstrated the safety of DOACs administered for <3 weeks before electrical cardioversion, as compared to VKA. The use
of dabigatran in early electrical or pharmacological cardioversion programmes is not contemplated, as a specific
study exploring the safety of such an approach has never
been conducted. Therefore, for the use of this drug,
3 weeks are needed to perform electrical or pharmacological cardioversion in the election.14
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the absorption changes, which are present in patients with
severe obesity, may lead to a sub-optimal exposure to the
drug and a reduced anticoagulant effect. Since there are
no randomized clinical trials that compare the population
of patients with obesity exposed to DOAC or AVK, the problem can only be evaluated on the basis of pharmacokinetic
studies, post hoc data extracted from randomized trials,
prospective observational studies, or retrospective studies. However, the outcomes reported by these studies are
inconsistent. For a more in-depth analysis of this topic, see
the ANMCO position paper on DOACs in patients with obesity and atrial fibrillation.37
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Apixaban
The first dose to be administered should be 10 mg (5 mg if
the criteria for the use of the reduced dose exist) with subsequent maintained dose according to indications (5 or
2.5 mg bid). Cardioversion can be performed between 2
and 12 h from the loading dose. If the administration of the
loading dose is not considered cautious, it is necessary to
wait for the required time to administer 5 doses (2.5 days)
using the dose based on the patient’s characteristics.

Rivaroxaban

Edoxaban
It is administered according to the dose based on the
patient’s characteristics and cardioversion can be performed 2 h after administration.

Conclusions
The choice of the appropriate DOAC and the correct dose
for a given patient is a complex process, not always reducible to the simple knowledge of the SmPC, as indicated by
the ESC18 or NICE20 guidelines, or by what is indicated in
the EHRA practical guide for the use of these drugs.19 In
general, however, identifying the appropriate dose for the
individual patient is relatively simple. This dose must be
carefully respected to guarantee the best efficacy and ensure greater safety. It should also be noted that, for three
of the DOACs (rivaroxaban, apixaban, and edoxaban), the
choice of the ‘reduced’ dose is closely linked to precisely
defined criteria (renal function, body weight, age, concomitant medical therapy), which impose an unavoidable
constraint on the prescriber. For dabigatran, however, as
already mentioned, the prescribing physician has greater
freedom of judgement and the choice of the dose can be
personalized based on a clinical evaluation of the individual case. Basically, the ‘lower dose’ exists only for one of
the DOACs, dabigatran, and can be prescribed through a
conscious choice of the physician, based on an articulated
clinical judgement. In fact, in this case, ‘the doctor
decides’. For the other DOACs, rivaroxaban, apixaban, and
edoxaban, there are ‘reduced doses’, which can only be
prescribed in compliance with precise predefined criteria.
In fact, for the reduced dose, ‘the patient’s profile
decides’. Any prescription that does not comply with these
criteria is ‘off-label’, i.e. not in compliance with the provisions of the SmPC, in violation of the law currently in
force.41,42 If the physician decides to proceed with an ‘offlabel’ prescription, he can do so, but he will have to follow
precise rules, assuming direct responsibility for this decision. In particular, the physician should obtain the patient’s
informed consent, explain the rationale for the therapy,
define the risk of possible adverse events, and present

what efficacy data are available in the off-label use of the
drug to be administered.41,42
In daily clinical practice, the boundaries of appropriateness for anticoagulant drugs are not always easily determined.7 A careful evaluation by the prescribing physician
is necessary, who must take into consideration all the
clinical variables of the individual patient and correctly
identify the specific haemorrhagic risk. This assessment
will have to be repeated over time, with the knowledge that the clinical features and risk profile can change
significantly.18–20,32,33,43
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It is administered according to the dose based on the
patient’s characteristics and cardioversion can be performed 4 h after the first administration. It is important to
remember that the drug is better absorbed with food and
that therefore the timing of a possible transesophageal
echocardiogram will have to take into account the food intake associated with the administration of the drug.
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