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DOAC — not for everyone,  
and sometimes at different dose
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Summary
Direct oral anticoagulants (DOACs) are used in Europe over a decade. One of their favourable 
properties is a stable prophylactic or therapeutic drug dose. Sometimes, however, it is preferred 
to use older antithrombotic drugs (vitamin K antagonists, heparins) or — in some clinical 
situations — to modify the standard recommended drug dose.
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Introduction

Direct oral anticoagulants (DOACs) were ap-
proved worldwide for prevention and treatment of 
thrombotic disorders in 2010. In Europe, the first 
new oral anticoagulant — dabigatran, was approved 
on August 5th, 2011, followed by rivaroxaban reg-
istered at the end of the same year. The former is 
a direct inhibitor of thrombin, the latter — of the 
activated factor X (Xa). The latter group of drugs 
also includes apixaban and edoxaban (unavailable 
in Poland) which were approved at a later date. In 
2018, the European Agency for the Evaluation of 
Medicinal Products (EMEA) refused to register 
yet another drug of this group, namely betrixaban 
which demonstrated no marked clinical benefit 
compared with enoxaparin (low molecular weight 
heparin, LMWH) as well as higher bleeding fre-
quency. 

In long-term prophylaxis and management of 
thromboembolic complications, the advantages of 
DOAC over the classical heparins or vitamin K 
antagonists are as follows: comparable efficacy, 
oral route of administration, standard dosage, no 
need for monitoring, limited interactions with 

other drugs, and a lower incidence rate of serious 
adverse reactions. 

There are currently two main indications for 
long-term use of DOACs. The first is prevention of 
thromboembolic complications in atrial fibrillation, 
the second is treatment and secondary prophylaxis 
of venous thromboembolism [1, 2]. Due to their 
efficacy and safety profile, DOACs are gradually 
replacing vitamin K antagonists [2, 3] the dosage 
of which is troublesome and requires laboratory 
monitoring.

There are however, clinical settings/situations 
in which the use of DOACs is either not recom-
mended, or the dosage requires modification. 

Vitamin K antagonists still preferable 
over DOAC 

Antiphospholipid syndrome (APS) is an 
autoimmune disorder in which antiphospholipid 
antibodies (lupus anticoagulant, anticardiolipin 
antibodies, and anti-beta2-glycoprotein I antibod-
ies) coexist with venous or arterial thrombosis 
(mostly ischemic stroke). APS is also associated 
with obstetric failures. In prevention of thrombosis 
in APS, attempts to replace vitamin K antagonists 
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with DOACs (rivaroxaban and apixaban) have not 
proved successful [4, 5]. In two larger randomized 
trials of patients treated with DOAC against war-
farin, a markedly higher frequency of thrombotic 
events was reported and — what makes it more 
dangerous — these were solely episodes of arte-
rial thrombosis, ischemic stroke included. In two 
smaller trials with thrombotic APS patients, the 
incidence rate for recurrent thrombosis was higher 
after rivaroxaban than following administration 
of warfarin [6, 7]. As a result, most international 
societies do not recommend DOAC for prevent-
ing recurrence of thrombotic complications in 
patients with a history of arterial thrombosis or for 
individuals with the presence of all three types of 
antiphospholipid antibodies (triple positivity) and 
exceptionally high risk of thrombotic complica-
tions [8]. In such situations, warfarin is the drug 
of a first-choice. Warfarin is also preferred in other 
APS patients  but if DOACs are to be considered 
for a patient with thrombotic APS and poor INR 
control or serious adverse reactions following vi-
tamin K antagonists, the possible health benefits/ 
/risks should be discussed with the patient and drug 
administered with utmost caution [8]. 

According to the Summary of Product Charac-
teristics, DOACs are contraindicated for patients 
with chronic kidney disease (end-stage kidney 
disease, creatinine clearance as estimate of glo-
merular filtration: < 15 ml/min/1.73 m2 for rivar-
oxaban and apixaban and < 30 ml/min/1.73 m2 for 
dabigatran) and for chronic dialysis patients. Such 
patients were not enrolled in the randomized phase 
III clinical trials and for them warfarin should still 
be considered as the drug of first choice. DOACs 
are eliminated by the kidneys to various extent. 
Dabigatran has the highest degree of elimination 
and is associated with higher bleeding frequency 
and mortality as compared to warfarin in atrial 
fibrillation patients on hemodialysis [9]. On the 
other hand, apixaban with minimal degree of 

renal elimination [10], may be administered to 
hemodialysis  patients  and the bleeding risk may 
even be reduced as compared to warfarin [11, 12]. 
Based on observational studies, rivaroxaban place 
is somewhere in between [11, 12]. 

Aortic valve implantation (either biological 
or mechanical) is an indication for using warfarin 
in long-term prophylaxis of thromboembolic com-
plications [13]. Life-long thromboprophylaxis with 
vitamin K antagonists is an absolute indication for 
patients with mechanical heart valves. Unsuccess-
ful attempts at using dabigatran versus warfarin 
for this indication (higher frequency of ischemic 
strokes) have practically eliminated DOACs as 
antithrombotic prevention in patients with me-
chanical heart valves [14]. 

Further studies are required [11] to determine 
if DOACs could find place in patients with biologi-
cal heart valves and individuals after transcatheter 
aortic valve replacement (TAVR). 

Smaller doses of DOACs in specific 
clinical situations

DOAC doses used in most patients, with either 
atrial fibrillation or VTE episodes, are defined by  
their dosage used in the phase III clinical trials [15, 
16]. Table 1 presents these DOAC doses used in 
patients with atrial fibrillation. Standard doses were 
reduced when the bleeding risk was higher due to 
older age, low body weight, impaired renal func-
tion, or concurrent administration of p-glycoprotein 
inhibitors. 

Sometimes the physician reduces DOAC doses 
also in other situations (“off label”) mostly due to 
unwarranted fear of excessive bleeding. In every-
day practice, too much caution is not uncommon 
and usually leads to higher risk of thromboembolic 
complications and death [17].

Apart from the situations presented in Table 1, 
it seems that the reduction of DOAC doses ought 

Table 1. Recommended DOAC dosage in atrial fibrillation

Drug Standard dosage Criteria for dose reduction

Dabigatran 150 mg twice daily ACC/AHA: 75 mg twice daily at CrCl 15–30 mL/min

ESC: 110 mg twice daily, if: age ≥ 80, verapamil, or increased bleeding risk 

Rivaroxaban 20 mg once daily ACC/AHA: 15 mg once daily at CrCl 15–50 mL/min

ESC: 15 mg once daily at CrCl 15–49 mL/min

Apixaban 5 mg twice daily ACC/AHA: 2.5 mg twice daily, if ≥ 2 of 3 criteria: age ≥ 80 weight ≤ 60 kg,  
or creatinine  concentration > 133 µmol/L

Recommendations: ACC/AHA (American College of Cardiology/American Heart Association); ESC (European Society of Cardiology); CrCl (creatinine clearance)
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to be considered also in other cases. Not only 
cardiologists, but also specialists in hematology, 
angiology and internal medicine may be confronted 
with such a problem [18].

Let us consider an example of an elderly 
patient (89 years old) with  permanent atrial fibril-
lation who presented recurrent gastrointestinal 
bleeding at recommended DOAC doses [18]. Here 
the reduction of the DOAC dose may obviously be 
warranted. Moreover, such dose reductions may 
be considered in other specific situations, such as:
1. recurrent gastrointestinal bleeding, with no 

specific cause precluding effective therapy 
(e.g. vascular lesions in the gastrointestinal 
tract);

2. high risk factors for life-threatening bleeds 
that cannot be eliminated (e.g. colon diver-
ticulosis with contraindications for surgery);

3. post-radiation hemorrhagic bladder infection;
4. nose bleeding that requires hospitalization and 

blood transfusion;
5. high risk factors for life-threatening bleeding:

 — esophageal and gastric varices with a high risk 
of bleeding despite other preventive methods 
(beta-blockers, bands);

 — previous bleeding into the central nervous 
system with control of risk factors, eg. hyper-
tension/high blood pressure;

 — moderate thrombocytopenia (25,000–50,000/ 
/mm3).
However, it is not recommended to reduce 

DOAC doses merely because of old age, tendency 
to fall or minor bleeding [18].

Re-initiation of anticoagulant therapy and drug 
selection  following gastrointestinal bleeding in the 
course of DOAC therapy may be a challenge [19]. 
As a rule, re-initiation of treatment is associated 
with expected lower risk of thrombosis and death, 
but at the same time with the higher risk of recur-
rent bleeding. Careful consideration of the benefits 
and risks is crucial [20].

The situation is somewhat different when 
reduced DOAC doses are used in the secondary 
prophylaxis of venous thromboembolism. Two 
studies (AMPLIFY-EXT and EINSTEIN CHOICE) 
have demonstrated that after 6–12 months of VTE 
treatment with apixaban at 2 × 5 mg or rivaroxa-
ban at 1 × 20 mg, respectively, the therapy can be 
continued at the same doses, or at reduced dose 
of both drugs (apixaban 2 × 2.5 mg, or rivaroxaban 
once daily 10 mg) — with no difference to efficacy 
and safety [21, 22]. Such extended  anticoagulant 
therapy is indicated for all patients with unpro-
voked venous thromboembolism. Smaller doses of 

DOAC reduce the risk of unwanted bleeding and 
should be recommended for most patients. The 
question however remains; should lower DOAC 
doses be used in all patients or only in some. 

Let us consider the case of a 66-year-old 
woman (BMI = 42 kg/m2, unprovoked pulmonary 
embolism) who is now eligible for extended an-
ticoagulation therapy [18]. Her risk of relapse is 
high and standard DOAC doses are rather justified. 
Currently it is suggested [18] to use standard doses 
of DOAC for extended anticoagulant therapy in 
patients with no serious risk of bleeding and with:

 — other indications for anticoagulant therapy 
(e.g. atrial fibrillation);

 — VTE recurrence following DOAC therapy at 
reduced doses;

 — life-threatening VTE episode (hemodynamic 
response to pulmonary embolism; phlegmasia 
cerulea dolens);

 — chronic thromboembolic pulmonary hyperten-
sion;

 — severe post-thrombotic syndrome;
 — active cancer;
 — at body weight > 120 kg, BMI > 40 kg/m2.

Other patients may use reduced DOAC doses 
indefinitely. Check-up at least once a year is rec-
ommended. 

The above considerations indicate that modi-
fication of DOAC doses may be recommended in 
justified cases and go beyond the existing recom-
mendations (“off label”). The extended use of 
reduced DOAC doses which is extremely conveni-
ent and safe, requires however a critical approach 
and focus on conditions in which standard DOAC 
doses are more preferrable. A common, somewhat 
annoying standard is  nowadays to add a remark 
to some experts’ suggestions/recommendations, 
that they require validation in  large randomized 
clinical trials. In an overwhelming number of cases, 
such expert recommendations refer to such small 
patients’ subgroups that no funds could be raised 
to conform their validity. 
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