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Prognostic impact of inappropriate doses of direct oral

anticoagulants in clinical practice

Impacto pronóstico de las dosis inapropiadas de anticoagulantes
de acción directa en la práctica clı́nica diaria

To the Editor,

Studies in other countries have reported an unfavorable

prognosis in patients prescribed an inappropriate dose of direct

oral anticoagulant (DOAC)1,2; however, corresponding information

for Spain is lacking. The factors associated with the prescription of

inappropriate DOAC doses were analyzed in a previous study of the

FANTASIIA registry, a large Spanish registry of atrial fibrillation

patients in routine clinical practice.3 The aim of the present study

was to investigate the prognostic impact of inappropriate DOAC

doses in this registry.

The FANTASIIA registry4 included atrial fibrillation outpatients

on anticoagulant therapy (excluding patients younger than

18 years and those with a cardiac prosthesis, any degree of mitral

stenosis, or moderate or severe mitral regurgitation). Patients were

recruited consecutively at 50 Spanish centers between June 1,

2013 and October 15, 2014. The goal of the registry was to assess

the effectiveness of anticoagulation therapy according to the type

and quality of treatment. Of the total population, 530 patients

received DOAC therapy, and these patients formed the study

population for the present study. Patients were classified into dose

groups according to whether the dose they received was

appropriate, inappropriately high, or inappropriately low. The

appropriateness of a low DOAC dose was defined according to the

2015 European Heart Rhythm Association clinical practice guide-

lines5 (table 1). The outcome measures were the associations

between the prescribed dose and embolic events (stroke and

systemic embolism), major bleeding, and mortality.

In the study sample, the prescribed dose was appropriate in

358 patients (67%), inappropriately low in 93 (18%), and

inappropriately high in 79 (15%). Baseline patient characteristics

differed significantly between the dose groups.3

During a maximum 3-year follow-up (1243 patient years),

there were 6 embolic events (5 strokes and 1 systemic embolism),

26 major bleeding events, and 47 deaths. The unadjusted event

rates by dose group are shown in figure 1. On multivariate

comparison with an appropriate dose, an inappropriately low dose

was associated with a higher risk of stroke (hazard ratio

[HR] = 16.7; 95% confidence interval [95%CI], 1.7-164.4; P = .016)

and all embolic events (HR = 7.3; 95%CI, 1.2-44.5; P = .03). There

were no between-group differences in major bleeding (HR = 0.79;

95%CI, 0.27-2.33; P = .67) or mortality (HR = 2.13; 95%CI, 0.93-4.9;

P = .07). In comparison with an appropriate dose, an inappropri-

ately high dose was not associated with any of the events (stroke:

HR = 3.3; 95%CI, 0.2-53.0; P = .4; embolic events: HR = 1.8; 95%CI,

0.2-19.7; P = .64; major bleeding: HR = 0.81; 95%CI, 0.27-2.42;

P = .7; death: HR = 0.88; 95%CI, 0.37-206; P = .76).

A link between inappropriate DOAC dose and poor prognosis

was reported in earlier studies. A retrospective analysis of an

administrative database reported high rates of stroke with

inappropriately low doses of apixaban and an increased risk of

bleeding with inappropriately high DOAC doses.1 A prospective

multicenter registry2 showed an increase in cardiovascular

hospital admissions among patients receiving an inappropriately

low DOAC dose and an increase in mortality linked to inappropri-

ately high doses. Both of these studies were carried out in the

United States, where the health system and prescription patterns

differ from those in Spain. The present study confirms a similar

pattern in Spain. The limitations of our study include the low event

rate, the small sample size (which prevented analysis of the results

by type of DOAC), and the absence of patients receiving edoxaban.

Moreover, dose appropriateness in our study was defined

according to the 2015 European Heart Rhythm Association criteria;

these tended to be lenient on the use of doses below those

stipulated in the medication package insert, and this has been

corrected in the 2018 update.6 Finally, our registry data lacked

adequate information on the persistence, interruption, suspension,

or modification of anticoagulant therapy; the stability of renal

function; and other circumstances arising during the study that

might have influenced the occurrence of events, thus limiting the

multivariate adjustment to data collected at the baseline visit.

Nevertheless, our results confirm that, in our setting and in a varied

sample of atrial fibrillation patients treated in routine clinical

practice, the prescription of inappropriately low DOAC doses is

associated with a significantly increased risk of embolic events.
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Table 1

Criteria used in this study to define a low direct oral anticoagulant dose as appropriate

For patients receiving dabigatran:

1. Age � 80 y

2. Use of verapamil

3. � 2 of the following: age 75-79 y; creatinine clearance = 30-50 mL/min; HAS-BLED � 3; use of amiodarone or antiplatelet drugs; body weight � 60 kg

For patients receiving rivaroxaban:

1. Creatinine clearance = 15-49 mL/min

2. � 2 of the following: age 75-79 y; creatinine clearance = 30-50 mL/min; HAS-BLED � 3; use of amiodarone or antiplatelet drugs; body weight � 60 kg

For patients receiving apixaban:

1. � 2 of the following: age > 80 y; creatinine � 1.5 mg/dL; body weight � 60 kg

2. Creatinine clearance = 15-29 mL/mn

3. � 2 of the following: age � 75 y; HAS-BLED � 3; use of amiodorone, diltiazem, or antiplatelet drugs

HAS-BLED: hypertension, abnormal renal or hepatic function (1 point for each), a history of stroke, a history of or predisposition to bleeding, labile international normalized

ratio, age > 65 years, concomitant use of alcohol or drugs (1 point for each).

http://crossmark.crossref.org/dialog/?doi=10.1016/j.rec.2019.09.014&domain=pdf
https://doi.org/10.1016/j.rec.2019.09.014


FUNDING

This study was supported by a Pfizer/Bristol-Myers-Squibb

Research Grant.

APPENDIX. SUPPLEMENTARY DATA
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bServicio de Cardiologı́a, Hospital Virgen de la Arrixaca, El Palmar,

Murcia, Spain
cServicio de Cardiologı́a, Hospital La Paz, Madrid, Spain
dDepartamento de Medicina Preventiva y Salud Pública, Instituto

Universitario de Ciencias de la Salud, A Coruña, Spain

* Corresponding author:

E-mail address: maruor@gmail.com

^The full author list is provided in the supplementary data.

(M. Ruiz Ortiz).

Available online 27 November 2019

REFERENCES

1. Yao X, Shah ND, Sangaralingham LR, Gersh BJ, Noseworthy PA. Non-vitamin K
antagonist oral anticoagulant dosing in patients with atrial fibrillation and renal
dysfunction. J Am Coll Cardiol. 2017;69:2779–2790.

2. Steinberg BA, Shrader P, Thomas L, et al. Off-label dosing of non-vitamin K antago-
nist oral anticoagulants and adverse outcomes: The ORBIT-AF II Registry. J Am Coll
Cardiol. 2016;68:2597–2604.
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Figure 1. Unadjusted event rates by dose group among patients receiving direct oral anticoagulants.

Scientific letter / Rev Esp Cardiol. 2020;73(4):329–340330

http://dx.doi.org/10.1016/j.rec.2019.09.014
mailto:maruor@gmail.com
http://refhub.elsevier.com/S1885-5857(19)30359-7/sbref0035
http://refhub.elsevier.com/S1885-5857(19)30359-7/sbref0035
http://refhub.elsevier.com/S1885-5857(19)30359-7/sbref0035
http://refhub.elsevier.com/S1885-5857(19)30359-7/sbref0040
http://refhub.elsevier.com/S1885-5857(19)30359-7/sbref0040
http://refhub.elsevier.com/S1885-5857(19)30359-7/sbref0040
http://refhub.elsevier.com/S1885-5857(19)30359-7/sbref0045
http://refhub.elsevier.com/S1885-5857(19)30359-7/sbref0045
http://refhub.elsevier.com/S1885-5857(19)30359-7/sbref0045
http://refhub.elsevier.com/S1885-5857(19)30359-7/sbref0050
http://refhub.elsevier.com/S1885-5857(19)30359-7/sbref0050
http://refhub.elsevier.com/S1885-5857(19)30359-7/sbref0050
http://refhub.elsevier.com/S1885-5857(19)30359-7/sbref0055
http://refhub.elsevier.com/S1885-5857(19)30359-7/sbref0055
http://refhub.elsevier.com/S1885-5857(19)30359-7/sbref0055
http://refhub.elsevier.com/S1885-5857(19)30359-7/sbref0060
http://refhub.elsevier.com/S1885-5857(19)30359-7/sbref0060
http://refhub.elsevier.com/S1885-5857(19)30359-7/sbref0060
https://doi.org/10.1016/j.rec.2019.09.014

	Prognostic impact of inappropriate doses of direct oral anticoagulants in clinical practice
	FUNDING
	Appendix A APPENDIX. SUPPLEMENTARY DATA
	References

	Prevalence of OCT-defined high-risk plaque in relation to physiological characteristics by fractional flow reserve and coronary flow reserve
	References

	Differences between cardiologists’ perceptions and clinical reality of the quality of anticoagulation with vitamin K antagonists in Spain
	CONFLICTS OF INTEREST
	References

	New mutation in the ACTA2 gene (p.Met84Val) in a family with nonsyndromic familial aortic aneurysms
	CONFLICTS OF INTEREST
	References

	Comprehensive geriatric assessment in older patients with severe aortic stenosis: usefulness in detecting problems and planning interventions
	References

	Durable left ventricular assist device therapy in non transplant centers in Spain: initial experience
	References


