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Abstract: The aim is to evaluate a program for direct oral anticoagulants (DOACs) management in 

nonvalvular atrial fibrillation (NVAF) patients, according to patient profiles, appropriateness of dosing, 

patterns of crossover, effectiveness and safety. This is an observational and longitudinal retrospective study in 

a cohort of patients attended in daily clinical practice in a single regional hospital in Spain with a systematic 

follow-up plan for up to 3 years for patients initiating dabigatran, rivaroxaban or apixaban between 

JAN/2012-DEC/2016. We analyzed 490 episodes of treatment (apixaban 2.5 mg: 9.4%, apixaban 5 mg: 

21.4%, dabigatran 75 mg: 0.6%, dabigatran 110 mg: 12,4%, dabigatran 150 mg: 19.8%, rivaroxaban 15 mg: 

17.8% and rivaroxaban 20 mg: 18.6%) in 445 patients. 13.6% of patients on dabigatran, 9.7% on rivaroxaban, 

and 3.9% on apixaban, switched to other DOACs or changed dosing. Apixaban was the most frequent DOAC 

switched to. The most frequent reasons for switching were toxicity (23.8%), bleeding (21.4%) and renal 

deterioration (16.7%). Inappropriateness of dose was found in 23.8% of episodes. Patients taking apixaban 2.5 

mg were older, had higher CHA2DS2VASc score and lower creatinine clearance. Patients taking dabigatran 

150 mg and rivaroxaban 20 mg were younger, had lower CHA2DS2VASc and higher creatinine clearance. 

Rates of stroke/transient ischemic attack (TIA) were 1.64/0.54 events/100 patients-years, while rates of major, 

clinically relevant non-major (CRNM) bleeding and intracranial bleeding where 2.4, 5, and 0.5 events/100 

patients-years. Gastrointestinal and genitourinary bleeding were the most common type of bleeding events 

(BE). On multivariable analysis, prior stroke (RR: 4.2; CI: 1.5-11.8; p=0.006) and age (RR: 1.2; CI: 1.1-1.4; 

p=0.006) were independent predictors of stroke/TIA. Concurrent platelet inhibitors (RR: 7.1; CI: 2.3-21.8; 

p=0.001), male gender (RR: 2.1; CI: 1.2-3.7; p=0.0012) and age (RR: 1.1; CI: 1.02-1.13; p=0.005) were 

independent predictors of BE. This study complements the scant data available on the use of DOACs in NVAF 

patients in Spain, confirming a good safety and effectiveness profile 

Keywords: Direct oral anticoagulants (DOACs), Nonvalvular atrial fibrillation (NVAF); Real-world 

experience. 
 

1. Introduction 

Patients with non-valvular atrial fibrillation (NVAF) have an up to fivefold increased risk of 

stroke [1]. Vitamin K antagonists (VKA) have been for years the only anticoagulant treatment 

available. Recently, direct oral anticoagulants (DOACs) have entered the scene, demonstrating a 

better risk-benefit profile than VKA in randomized controlled trials (RCTs), reducing especially 

intracranial hemorrhage risk [ 2 , 3 , 4 ]. Post-marketing real-world observational studies on the 

effectiveness and safety of dabigatran [5,6], rivaroxaban [7] and apixaban [8] vs. warfarin, have 

shown general consistency with the respective RCTs. An important advantage of DOACs with 
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respect to AVK is the predictable pharmacokinetics, with fewer drug and food interactions and no 

need for periodic laboratory monitoring. Thus, the current guidelines of the European Society of 

Cardiology recommend that DOACs should be preferred to VKAs in patients with NVAF who 

initiate anticoagulation [9,10]. 

Despite its ease of use, DOACs remain high-risk medications that must be handled carefully to 

avoid bleeding and thrombotic complications. To maximize safety and efficacy, appropriate initial 

DOAC and dose selection, and over time dose adjustments, must take into consideration patients 

characteristics such as age, renal function, weight, comorbidity and concomitant medications. In 

addition, careful handling of invasive procedures and surgery should be done, as well as 

appropriate management of bleeding events. Hence, for proper handling of these drugs, training of 

physicians attending anticoagulated patients, as well as patient education is essential. 

Nevertheless, the usage rates of DOACs in Spain have been lower than in neighboring 

countries, mainly because of administrative restrictions limiting the indications of DOACs to 

situations of poor INR control, ineffectiveness of VKA, contraindications to VKA, increased risk of 

intracranial hemorrhage or inability to access INR facilities. Furthermore, studies evaluating 

effectiveness and safety of DOAC in the Spanish population are very scarce [11,12,13]. The lack of 

information about real world practice with DOACs in Spain represents a burden that prevents many 

patients from getting an adequate treatment of NVAF.       

We therefore designed in the Hematology Service of Sagunto Hospital (Valencia, Spain) a 

management program for patients with NVAF initiating DOACs in our health area. Our goal was to 

evaluate the effectiveness and safety of DOACs in patients diagnosed of NVAF from 2012 on, 

reporting the results of our program. 

2. Subjects and Methods 

Our hospital is a regional hospital that provides care for over 150,000 people and manages over 

3,500 patients anticoagulated with VKA. In 2012 we designed a management plan for prescription of 

patients DOACs in patients with NVAF, that included the following aspects:  

- We developed a DOACs guide, covering the most important aspects of treatment. 

- Educational seminars were given at the hospital and in Primary Care Centers. 

- The anticoagulation management database (Gota, Werfen) was regularly tracked to locate those 

patients susceptible to DOACs for meeting any of the criteria established by the health authorities 

of our country. 

- Cardiologists, Internists and General Practitioners of our health area participated in a protocol for 

referral to the Hematology Unit of all patients starting DOACs.  

- On the first clinical appointment, at the start of therapy, patients received verbal and printed 

information from a trained nurse. 

- A systematic follow-up plan of patients was established, including clinical and analytical data (see 

below). Patients were discharged at three years, with specific follow-up recommendations for 

Primary Care doctors. 

Concerning design, study population and study period, this was a longitudinal, retrospective 

observational study carried out in the framework of the DOACs management program described 

above.  

All patients with NVAF attending the Hematology Service of Hospital Sagunto who started 

treatment with apixaban, rivaroxaban or dabigatran between April, 1st of 2012 and December, 31st 

of 2016 were included. Edoxaban was not included in the analysis too few patients were on 

treatment due to its late date of marketing. The final analysis was performed on December, 31st of 

2017, after having completed one year of follow-up for the last patient included. The choice of 

DOAC and dose was made by the first prescribing physician according to his criteria within the 

framework of the DOACs guide of our health area. 

According to the management protocol, patients underwent clinical and analytic evaluation at 

baseline, at 3 months, one year, two years and three years after initiating DOACs. For each patient, 

the following data were obtained at baseline: date of birth, gender, weight, clinical data (HTA, DM, 
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prior stroke/transient ischemic attack (TIA), prior bleeding events, vascular disease:  acute 

myocardial infarction (AMI) or peripheral arteriopathy, alcohol abuse), analytic data (hemoglobin, 

creatinine, liver enzymes), treatment with platelet aggregation inhibitors. CHA2DS2VASc and 

HAS-BLED scores and creatinine clearance (Cockcroft-Gault formula) were calculated.  

On follow-up, analytic data (hemoglobin, creatinine, liver enzymes), adverse reactions, 

thromboembolic events and bleeding events were collected. Data were recorded in a case report 

form, and in a database (Microsoft Access 2007) specifically designed for the study. 

Clinical effectiveness was assessed according to the presence or absence of episodes of ischemic 

stroke, TIA, or systemic thromboembolism (TE) and safety according to major and clinically relevant 

non-major (CRNM) bleeding (ISTH criteria) [14].  

The confidentiality of records was respected. The study was classified by the Spanish Agency 

for Medicines and Heath Products (EPA-OD) and approved by the Research Ethics Committee of the 

Sagunto Hospital, Valencia. The study was conducted under conditions of routine clinical practice 

and no additional procedures or interventions were performed. All patients gave their informed 

consent at baseline. 

All patients having completed at least the 3 months visit were included in the analysis, 

including the group of subjects in which the DOAC was suspended because of toxicity, bleeding, or 

TE. The statistical analyses were performed using the statistical software R, 3.5.2 [15]. For the 

descriptive analysis, qualitative variables were described as absolute frequencies and percentages, 

and quantitative variables were described as median and interquartile range. To assess whether 

there was a relationship between patients characteristics and DOAC administered, a bivariate 

analysis was performed. The association between categorical variables was evaluated using Fisher's 

exact test (with Monte Carlo p-value simulation for categorical variables with more than two 

categories). The Kruskal-Wallis test was used to compare quantitative variables, and when 

statistically significant, differences were detected, the Mann-Whitney test was used to determine 

between which treatment pairs there were such differences. In order to reduce the possibility of false 

positive inferences due to multiple comparisons between groups, the p-values were adjusted using 

the Benjamini & Hochberg method [16]. Mann-Whitney and Kruskal-Wallis non-parametric tests 

were used as an alternative to the t-Student and ANOVA test when their conditions of applicability 

(normality and equal variable variances in each group) were not verified. The normality of the 

variables was tested using the Shapiro-Wilks test. Finally, in addition to calculating incidence rates 

of TE and bleeding events, Kaplan Meier curves were built. The comparison of these curves was 

performed using the log-rank test. Additionally, to find the subset of explanatory variables that 

provided a better fit of the model, a Cox regression analysis was performed, applying the automatic 

procedure of backward selection of variables in addition to the Akaike Information Criterion (AIC). 

The time to the first event was used to construct Kaplan-Meier curves and for Cox regression 

analysis, whereas all events that occurred were included to calculate event rate. The limit of 

significance was set at 0.05. 

3. Results 

3.1. Demographic characteristics of the study population 

Baseline patient characteristics are shown in Table 1. Median age was 76 years (Q1-Q3: 70-80), 

53% of patients were male, median creatinine clearance was 68 ml/min (Q1-Q3: 53.8-88), median 

CHA2DS2VASc score was 4 (Q1-Q3: 3-5), median HAS-BLED score was 1 (Q1-Q3: 1-2), 27.6% of 

patients had had a prior TE and 6 patients (1.2%) were taking platelet aggregation inhibitors. 

Overall, median follow-up was 24 months (Q1-Q3: 12-36), it was similar among all treatment  
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Table 1: Baseline patients´ characteristics by study group 

Study groups Apixaban 
2.5 mg 

Apixaban 
 5 mg 

Dabigatran 
110 mg 

Dabigatran 
150 mg 

Rivaroxaban 
15 mg 

Rivaroxaban 
20 mg 

Dabigatrán 
75 mg 

total  

Number of episodes n = 46 
(9.4%) 

n = 105 
(21.4%) 

n = 61 
(12.4%) 

n = 97 
(19.8%) 

n = 87 
(17.8%) 

n = 91 
(18.6%) 

n = 3 
(0.6%) 

n = 490 
(100%) 

 

Follow-up (months) 
       median  
       interquartile range 

 
21.6 

(12-3.4) 

 
24 

(12-36) 

 
24 

(12-36) 

 
24 

(12-36) 

 
24 

(12-36) 

 
24 

(12-36) 

 
7.7 

(6.8-21.8) 

 
24 

(12-36) 

 
NS 

Age — yr 

       median  
       interquartile range 

 
83 

(80-86) 

 
74 

(69-78) 

 
80 

(78-82) 

 
71 

(64-76) 

 
79 

(77-82) 

 
71 

(66-75) 

 
79 

(78.5-81.5) 

 
76 

(70-80) 

 
< 0.001a 

Female sex — no. (%) 27 (58.7%) 47 (44.8%) 34 (55.7%) 37 (38.1%) 45 (51.7%) 36 (39.6%) 3 (100%) 229 (46.7%) NS 

creatinine clearance — ml/min 
       median  
       interquartile range 

 
42 

(33.3-52) 

 
68 

(55-88) 

 
65 

(52-77) 

 
83.5 

(71- 102.3) 

 
58 

(45- 70) 

 
79 

(61-107.5) 

 
47 

(41-55.5) 

 
68 

(53.8-88) 

 
< 0.001b 

CHADsVASc 
       median  
       interquartile range 

 
5.5 

(4-6) 

 
4 

(3-5) 

 
5 

(4-6) 

 
3 

(2-5) 

 
5 

(4-6) 

 
3 

(2-4) 

 
5 

(4.5-6) 

 
4 

(3-5) 

 
< 0.001c 

Prior stroke, TIA, or systemic embolism — 
no. (%) 

21 (45.7%) 18 (17.1%) 21 (34.4%) 29 (29.9%) 28 (32.2%) 17 (18.7%) 1 (33.3%) 
    135  
  (27. 6%) 

< 0.001d 

HAS-BLED 
       median  
       interquartile range 

 
2 

(1-2) 

 
1 

(1-2) 

 
1 

(1-2) 

 
1 

 (1-2) 

 
1 

(1-2) 

 
1 

(1-1) 

 
1 

(1-2) 

 
1 

(1-2) 

 
< 0.001e 

antiplatelet drugs — no. (%) 0 (0%) 1 (0.95%) 1 (1.6%) 0 (0%) 4 (4.6%) 0 (0%) 0 (0%) 6 (1.2%) NS 

 

a. Age: there were significant differences in all comparisons, except D150 versus R20 and D110 versus R15. Patients receiving A2.5 were significantly older than all other groups and those 

receiving D150 and R20 significantly younger than all other groups (Ax2,5 > D110 y R15 > Ax5 > D150 y R20).    

b. Creatinine clearance: there were significant differences in all comparisons, except D150 versus R20, D110 versus R15, D110 versus A5 and A2.5 versus R15. Patients who received A2.5 had 

CrCl significantly lower than all other groups and those receiving D150 and R20 significantly higher than all other groups (Ax2,5 < R15, D110, Ax5 < D150 y R20). 

c. CHA2DS2VASc: significant differences in all comparisons, except A2.5 versus D110, A2.5 versus R15, D110 versus R15 and D150 versus R20. Patients who received A2.5 had a significantly 

higher score than all other patients (except those receiving D110 and R15) and those receiving D150 and R20 significantly lower than all other patients (A2,5 > D110 y R15 > A5 > D150 y R20). 

d Previous TE: significant differences between A2.5 - AP5 and A2.5 - R20 

e HAS-BLED: significant differences between A2.5 versus A5, R20 and D150; between R15 versus R20 and D150; and between D110 versus R20 and D150 (A2,5 > D110 y R15 > A5 > D150 y R20
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groups. The distribution of DOACs was as follows: apixaban 2.5 mg/12h in 46 episodes (9.4%), 

apixaban 5 mg/12h in 105 (21.4%), dabigatran 75 mg/12h in 3 (0.6%), dabigatran 110 mg/12h in 61 

(12.4%), dabigatran 150 mg/12h in 97 (9.8%), rivaroxaban 15 mg/d in 87 (17.8%) and rivaroxaban 20 

mg/d in 91(18.6%). In the whole cohort the standard dose was prescribed in 60% of episodes and the 

lower presentation in 40%. 

Table 1 also shows significant differences among the treatment groups concerning age, 

creatinine clearance, CHA2DS2VASc, HAS-BLED and previous TE. Patients taking apixaban 2.5 mg 

where older, had higher CHA2DS2VASc score and lower creatinine clearance. Patients taking 

dabigatran 150 mg and rivaroxaban 20 mg where younger, had lower CHA2DS2VASc and higher 

creatinine clearance, while subjects on apixaban 2.5 had significantly higher percentage of prior TE 

than patients on apixaban 5 mg or rivaroxaban 20 mg.  

In 445 patients initiating ACOD, 387 (86.9%) were previously receiving VKA and 58 (13.1%) 

started anticoagulation “de novo”. The most frequent reasons for substituting AVK for DOAC were 

the following: poor INR control in 308 patients (79.5%) and TE in 42 patients (10.8%) (Table 2). 
 
Table 2: Previous use of VKA and reasons for switching from VKA to DOAC 

No 58 patients (13.1%)  

Yes 
 

387 patients (86.9%) 
Reasons for switching to DOAC:  
       Poor INR control with good VKA compliance 
       Thromboembolic complication 
       Previous hemorrhagic stroke or high risk of intracranial bleeding 
       Allergy or intolerance to VKA 
       Difficulties with follow-up 
       Other 

 
 

308 (79.5%) 
42 (10.8%) 
12 (3.1%) 
7 (1.8%) 
5 (1.3%) 

13 (3.3%) 

Patients n = 445 

In total, 490 episodes of treatment in 445 patients were analyzed. During the follow-up period 

42 patients switched to a second DOAC, and of these, two patients switched to a third DOAC, and 

one of these patients was prescribed a fourth DOAC (Supplementary Table 1, Supplementary Figure 

1). Dose adjustments and crossover between DOAC is shown in Supplementary Table 2, data from 

the first switch is shown. It occurred in 13.6% of patients prescribed dabigatran, 9.7% on rivaroxaban 

and 3.9% on apixaban (5.4% for the 5 mg dose and no patient for the 2.5 mg dose). Apixaban was the 

most frequent DOAC switched to, the 5 mg dose in 12 cases (28.5%) and de 2.5 mg dose in 10 cases 

(23.87%). In 19 patients (45,2%) the initial dose (standard or lower) was maintained; in 16 (38%) the 

dose was lowered and in 7 (16.6%) increased. The most frequent reasons for switching were toxicity 

(23.8%) (9 of 10 cases related to dabigatran dyspepsia), bleeding (21.4%) and renal deterioration 

(16.7%) (Table 3). 

 

Table 3: Description of the reasons for switching between DOAC 

Reasons for switching Patients no. (%) 

Toxicity* 10 (23.8%) 
Hemorrhage 9 (21.4%) 
Other 9 (21.4%) 
Increased creatinine clearance 7 (16.7%) 
Stroke 4 (9.5%) 
Hemorrhage + increased creatinine clearance 2 (4.8%) 
Iron-deficiency anemia without evident bleeding 1 (2.4%) 

*9/10 cases of toxicity were related to dabigatran dyspepsia 
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Table 4. Episodes with interrupted follow-up before study conclusion 

 
Apixaban 

2.5 mg 
(n=46) 

Apixaban 
5 mg 

(n=105) 

Dabigatran 
110 mg 
(n=61) 

Dabigatran 
110 mg 
(n=97) 

Rivaroxaban 
15 mg 
(n=87) 

Rivaroxaban 
20 mg 
(n=91) 

Dabigatran 
75 mg 
(n=3) 

Total 
 (n=490) 

Total with interrupted follow-up (%) 17 (37%) 28 (26.7%) 25 (41%) 25 (25.8%) 35 (40.2%) 24 (26.4%) 2 (66.7%) 156 (31.8%) 

Lost to follow up 
     no. (%) 
     months — median (Q1-Q3) 

 
1 (2.2%) 

12 

 
3 (2.9%) 

13.2 (10.3-3.8) 

 
1 (1.6%) 

11.8 

 
0 (0%) 

- 

 
1 (1.2%) 

3 

 
1 (1.1%) 

4 

 

0 (0%) 

- 

 
7 (1.4%) 

11.8 (5.7-12.6) 

Death from stroke-hemorrhagea 
    no. (%) 
    months — median (Q1-Q3) 

 
0 (0%) 

- 

 
1 (0.9%) 

35 

 
1 (1.6%) 

10 

 
0 (0%) 

- 

 
2 (2.3%) 

15.5 (13.7-17.4) 

 
0 (0%) 

- 

 

0 (0%) 

- 

 
4 (0.8%) 

15.5 (11.4-23.1) 

Death from other causes 
    no. (%) 
    months — median (Q1-Q3) 

 
10 (21.7%) 

12.2 (9.3 - 18) 

 
7 (6.7%) 

16.8 (7.7-20.8) 

 
5 (8.2%) 

12.3 (12.3-15.6) 

 
2 (2.1%) 

16.3 (13.2-19.4) 

 
11 (12.6%) 

8.8 (4.9 -18.8) 

 
3 (3.3%) 

22.9 (12-23.9) 

 

0 (0%) 

- 

 
38 (7.8%) 

12.4 (6-21.4) 

DOAC permanent Interruption 
    no. (%) 
    months — median (Q1-Q3) 

 
6 (13%) 

11 (9 – 11.9) 

 
17 (16.2%) 

4.7 (3.1 – 16.9) 

 
18 (29.5%) 

7.2 (1.9 - 20) 

 
23 (23.7%) 

4.2 (1.9 – 7.7) 

 
21 (24.1%) 

11.1 (6.2 – 19.7) 

 
20 (22%) 

11.9 (3.8 – 19.3) 

 

2 (66.7%) 

6.8 (6.4 – 7.3) 

 
107 (21.8%) 

7.7 (3.1-17.7) 

 
 
Reasons for interruption —no. (%) 

        

          Bleeding 1 (2.2%) 3 (2.9%) 2 (3.3%) 4 (4.1%) 3 (3.4%) 8 (8.8%) 0 (0%) 21 (4.3%) 
          Worsening CrCl 0 (0%) 4 (3.8%) 1 (1.6%) 2 (2.1%) 4 (4.6%) 5 (5.5%) 0 (0%) 16 (3.3%) 
          Toxicityb 0 (0%) 1 (0.9%) 4 (6.6%) 7 (7.2%) 0 (0%) 0 (0%) 0 (0%) 12 (2.4%) 
          Stroke 1 (2.2%) 2 (1.9%) 2 (3.3%) 1 (1%) 4 (4.6%) 0 (0%) 1 (33.3%) 11 (2.2%) 

 
         Anemia without overt 
bleeding 

0 (0%) 0 (0%) 1 (1.6%) 0 (0%) 2 (2.3%) 1 (1.1%) 0 (0%) 4 (0.8%) 

          Bleeding + worsening CrCl 0 (0%) 1 (0.9%) 3 (4.9%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 4 (0.8%) 
          Otherc 4 (8.7%) 6 (5.7%) 5 (8.2%) 9 (9.3%) 8 (9.2%) 6 (6.6%) 1 (33.3%) 39 (7.9%) 

 New treatment — no. (%)         
         DOAC 3 (50%) 8 (47.1%) 10 (55.5%) 15 (65.2%) 5 (23.8%) 16 (80%) 1 (50%) 58 (54.2%) 
         VKA 0 (0%) 4 (23.5%) 5 (27.8%) 5 (21.7%) 7 (33.3%) 3 (15%) 0 (0%) 24 (22.4%) 
         None 3 (50%) 5 (29.4%) 3 (16.7%) 3 (13%) 9 (42.9%) 1 (5%) 1 (50%) 25 (23.4%) 

Abbreviations: CrCl = creatinine clearance; VKA = Vitamin K antagonists. 

In 29 episodes follow up was interrupted before 3 months of DOAC treatment initiation. 

a Subarachnoid hemorrhage: 1 patient on apixaban 5 mg; stroke: 1 patient on dabigatran 110 mg and another on rivaroxaban 15 mg; stroke with hemorrhagic transformation: 1 patient on 

rivaroxaban 15 mg. 

b All toxicities were related to dabigatran dyspepsia except for one patient who was on apixaban 5 mg. 

c Other reason for discontinuation: 11 patients => serious clinical condition;  7 patients => dose adjustments, 2 patients => platelet aggregation inhibitors initiation, etc
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According to the summary of product characteristics, the DOACs dose was inappropriate in 

23.8% of episodes (22% were underdosed and 1.8% overdosed). Underdosing was more frequent with 

rivaroxaban (31.4% of episodes) and less frequent with dabigatran (14.9% of episodes) (Supplementary 

Table 3).  

Table 4 shows DOACs interruption before completion of the study. Seven patients (1.4%) were 

lost to follow-up; Forty-two patients (8.6%) died, 3 in the context of stroke and 1 in the context of a 

subarachnoid hemorrhage, being the remaining deaths due to other causes. DOAC treatment was 

permanently discontinued in 107 episodes (21.8%) for reasons listed also in Table 4, being the most 

common bleeding (4.3%), worsening of kidney function (3.3%), toxicity (2.4%), and stroke (2.2%). 

Specifically, 8.8% episodes with rivaroxaban 20 mg were discontinued because of bleeding and 

6.6%-7.2% with dabigatran 110 mg and 150 mg, respectively, because of dyspepsia. Over a fifth of 

episodes with apixaban 2.5 mg were interrupted because of death not related with anticoagulation. 

When DOACs were discontinued, in most episodes (54.2%) another DOAC was chosen as alternative 

treatment.  

3.2. Outcomes 

Rates of stroke and transient ischemic attack for the whole series were 1.64 and 0.54 events/100 

patients-years, respectively (Supplementary Table 4). In the 3 patients taking dabigatran 75 mg rates 

were much higher (24.14 events/100 patients-years). Regarding the rest of the series, rates were higher 

with rivaroxaban 15 mg and dabigatran 110 mg, but the difference did not reach statistical significance 

(p=0.071 in the log-rank test) (Supplementary Figure 2).  

In the multivariate analysis analyzing time to occurrence of a TE event, prior stroke (RR: 4.229; 

95% CI: 1.517-11.791; p=0.006) and age (RR: 1.196; 95% CI: 1.052-1.359; p=0.006) were independently 

associated with an increased risk of stroke (Table 5). 

 

Table 5: Risk ratios for time to occurrence of a thromboembolic (TE) event (Cox regression model) 

Variables Risk ratio 95% CI P-value 

Apixaban 2,5 mg 0.227 0.026-1.999 0.182 
Apixaban 5 mg 1.019 0.287-3.624 0.977 
Dabigatran 110 mg 0.414 0.103-1.658 0.213 
Dabigatran 150 mg 0.541 0.094-3.116 0.491 
Rivaroxaban 20 mg* - - - 
Age 1.196 1.052-1.359 0.006 
Gender (male) 1.916 0.698-5.258 0.207 
Creatinine clearance 1.024 0.997-1.052 0.080 
Previous thromboembolism 4.229 1.517-11.791 0.006 

P-value < 0.05. 

The reference category Rivaroxaban 15 mg was chosen because this treatment group had the highest proportion of TE events.  

*In the treatment group Rivaroxaban 20 mg no TE events were observed. 

Rates of major, NMCR and intracranial bleeding were 2.4, 5 and 0.5 events/100 patients-years, 

respectively (Supplementary Table 5). The bleeding origin was more common gastrointestinal and 

genitourinary 2.6 events/100 patients-years (major: 1.5 and NMCR bleeding: 1.1) and 2.1 events/100 

patients-years (major: 0.1 and NMCR bleeding: 1.9), respectively. Rates were higher with dabigatran 

110 mg, but the difference did not reach statistical significance (p=0.54 in the log-rank test) 

(Supplementary Figure 3).  

In the multivariate analysis analyzing time to occurrence of a major or NMCR bleeding event, 

concomitant platelet aggregation inhibitors (RR: 7.052; 95% CI: 2.277-21.838; p=0.001), male gender (RR: 

2.096; 95% CI: 1.180-3.722; p=0.0012) and age (RR: 1.072; CI: 1.022-1.125; p=0.005) were independently 

associated with an increased risk of bleeding (Table 6). 

 

Table 6: Risk ratios for time to occurrence of a bleeding event (Cox regression model) 
 

Variables Risk ratio 95% CI P-value 
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Apixaban 2,5 mg 0.243 0.051-1.148 0.074 
Apixaban 5 mg 0.959 0.382-2.404 0.928 
Dabigatran 150 mg 1.62 0.628-4.175 0.318 
Rivaroxaban 15 mg 0.506 0.1961.307 0.159 
Rivaroxaban 15 mg 1.544 0.591-4.020 0.375 
Age 1.072 1.022-1.125 0.005 
Gender (male) 2.096 1.180-3.722 0.012 
Platelet aggregation inhibitors-yes 7.052 2.277-21.838 0.001 

P-value < 0.05. 

The reference category dabigatran 150 mg was chosen because this treatment group had the highest proportion of bleeding events. 

4. Discussion 

We present the results of a program for DOACs management in a cohort of 445 patients (490 

episodes) with NVAF controlled in routine clinical practice with a pre-planned follow-up for up to 3 

years, in the Hematology Service at a single regional hospital in Spain. Three are the main findings of 

our study, firstly, the observation that despite significant differences in the target population between 

pivotal studies and daily clinical practice, the key messages of the former in terms of the benefit 

associated with DOACs remain valid. Secondly, the description of a common pattern of switching 

between DOACs, and thirdly, the fact that consensus programs are useful for a better assessment of 

DOAC management. 

The use of DOACs in Spain is markedly lower than in other neighboring countries, since 

reimbursement of prescriptions requires approval by health care authorities. Accordingly, real-world 

studies evaluating DOACs in the Spanish population are scarce. A few retrospective studies have been 

published based on databases containing electronic health records [17,18,19,20,21] or prospective 

registries [11], but most of these studies have focused exclusively on the distribution of the different 

DOACs/doses prescribed and patients characteristics [17,18,19,20,21] and only a few have analyzed 

stroke and bleeding events [11,12,13,22]. To our knowledge, the study by Cerda et al. [13], performed in 

a cohort of 1443 patients from a single center is the only one with a comparable methodology to ours, 

showing similar basal characteristics and follow-up of our cohort of patients. While in Cerda’s study 

rivaroxaban was the DOAC most commonly prescribed (almost 50% of all the prescriptions), in our 

study the different DOACs were well balanced.  

Of note, the clinical profile of patients in our series differed according to the DOAC administered. 

These different profiles do not appear to be random but are in line with recent publications analyzing 

characteristics of patients prescribed DOAC in routine practice [23,24]. A higher margin in case of renal 

failure and low gastrointestinal bleeding risk of apixaban in the elderly [3], together with data of the 

RELY- trial [2], showing a lower risk of ischemic stroke independent of age, but an interaction between 

age and bleeding risk, might explain differences in prescriptions [25].  

Stroke rates in our study (1.6 events/100 patients-years) were similar to those reported in pivotal 

trials ranging from 1.1 to 1.7 events/100 patients-years. Similarly, rates of major bleeding (2.4/100 

patients-years), NMCR bleeding (5/100 patients-years) and intracranial bleeding (0.5/100 

patients-years) in our study were in the range of those reported in randomized trials. Increasing age 

and previous stroke/TIA were independent predictors of efficacy, in accordance with previous studies 

[26,27,28,29,30,31] 

As a whole, patient characteristics in our study differed from pivotal trials. Our population was 

older and glomerural filtration was worse. Patients older than 80 were well represented in our 

population and lower doses of all DOACs, except dabigatran, were prescribed in a higher rate than in 

pivotal trials. Median CHADSVASC was also higher, reflecting the fact that real-world patients present 

more comorbidities than subjects selected in randomized trials. These differences notwithstanding, our 

bleeding and thrombotic rates were similar to those in clinical trials. The implications of extending the 

results of randomized trials to the general population affected by NVAF are far-reaching, especially as 

a necessary step prior to assess the relative cost-utility of the three DOACs compared with VAK. A 

recent publication points at the superiority of all three direct anticoagulants against acenocoumarol in 
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terms of cost-effectiveness in a Spanish setting [32]. In the absence of scientific evidence based on 

clinical or economic data, administrative restrictions for DOACs appear to be unnecessary. 

It is unknown whether all DOACs have similar rates of switch, or whether some DOACs are more 

prone to be substituted with another DOAC over time. Information on this matter in the literature is 

rare, although it is a frequent issue in clinical practice [33]. A distinctive feature of our study is that we 

analyzed DOACs discontinuation, dose adjustments and patterns of crossover between DOACs. A 

recent meta-analysis in patients with NVAF reviewed studies comparing DOAC-to-DOAC switch 

prevalence and compared risk of switch depending on index DOAC, showing that switching across 

DOACs is frequent, affecting up to 11% of patients during their life time [34]. Among DOACs, 

apixaban had lower risk of DOAC-to-DOAC switch compared to dabigatran and rivaroxaban, but no 

data were available in this study regarding specific causes of switch. Another case series showed a 

higher cross-over rate with dabigatran [35]. These results resembled our own study, where almost 10% 

of patients underwent dose adjustments or switched to another DOAC, with the highest percentages in 

dabigatran users (13.6%) and the lowest in patients prescribed apixaban (3.9%). Furthermore, apixaban 

was the DOAC most often chosen as an alternative option (the 5 mg dose in 28.5% and the 2.5 mg dose 

in 23.8% of cases). The lower bleeding rate observed with apixaban treatment in comparison to 

rivaroxaban and dabigatran in multiple real-world studies [23,24,36,37] and its lowest dependance on 

renal function may influence these treatment decisions.  

Risk factors for bleeding during DOACs therapy have yet to be fully elucidated and limited data 

are available on the clinical value of various bleeding risk scores in this setting, being the HAS-BLED 

the most widely used score and with the best evidence for predicting bleeding risk [10]. In our study, 

increasing age, concurrent aspirin use, and male gender were independent predictors of bleeding. 

Multiple studies have highlighted the increased propensity of bleeding in elderly patients 

[7,30,31,38,39] and in those taking the combination of oral anticoagulants plus antiplatelet drugs 

[39,40,41,42]. The influence of gender on bleeding rates is more controversial, with some studies 

confirming our own [43,44,45]. 

Although no head-to-head comparisons between DOACs have been performed, a series of 

systematic reviews and meta-analysis of RCT and observational studies, have compared efficacy and 

safety of DOACs compared with warfarin, with apixaban offering, in general, the most favorable 

profile [46,47,48]. In our study we did not observed statistically significant differences between specific 

DOAC, neither in the cumulative incidence rate nor in the multivariate analysis for evaluation of 

stroke/TE or bleeding events. The small sample size in our study might have conferred low power of 

our analysis to detect differences unless these had been remarkably large.  

Concerning evaluation of the appropriateness of dosing, the incidence of off-label use in our study 

was 23.8%, being underdosing much more common (22%) than over-dosing (1.8%). This numbers are 

in line with previous studies reporting non-recommended dosing in up to 30% of NVAF patients, the 

majority due to underdosing [40,49,50,51,52,53]. A bias towards greater concern of bleeding amongst 

physicians might be a main underlying factor [54]. It should be taken into consideration, that in real 

clinical practice appropriateness cannot always be defined straight forward. Some patients with 

borderline characteristics and dose adjustments deviating from the labeling recommendations, might 

not always represent an incorrect dose. For instance, in our study 36/56 (64%) of patients strictly 

speaking underdosed with rivaroxaban, were older than 80 years and/or had a creatinine clearance 

between 50-60 ml/min. Due to the small sample size, we did not analyze differences in outcomes in 

these cases. Although data in this regard have not been consistent, there are concerns for a potential 

increase of bleeding or TE events in these cases [40,52].  

Finally, it must be highlighted that our program for DOACs management in NVAF patients 

harmonizes with the recently published guidelines of the European Society of Cardiology which 

emphasize the importance of implementing an integrated care of AF across all healthcare levels and 

among different specialties (ABC pathway) to maximize treatment safety and efficacy [9]. Although 

patients on DOACs, unlike those on VKA, need no routine laboratory monitoring, it is essential that 

anticoagulation clinics get involved and provide guidance surrounding DOACs management. In our 

opinion centralized follow-up within Hematology Units up should be stratified based on patient risk 

level for TE/bleeding complications. For the standard risk patient, it should probably be sufficient a 
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follow-up for a defined time, while high-risk patients, such as those with recurrent TE events o 

diminished kidney functioning, might benefit from a prolonged follow-up. Further studies are needed 

addressing the impact of centralized management of DOACs on quality anticoagulation control or 

clinical outcomes.  

Strengths of our study are first, that clinical and analytic data were collected prospectively, 

allowing for good data quality, and second, the fact that treatment decisions followed a consensus 

protocol between acting physicians. The small number of patients and the narrow time of follow-up are 

limitations of our study 

5. Conclusions 

To conclude, our study complements the scant data available on the use of DOACs in NVAF 

patients in Spain, confirming a good safety and effectiveness profile, analyzes the pattern of switching 

between DOACs and offers a solid model based on consensus protocols under the surveillance of 

specialized Units. 

 

Supplementary Materials: The following are available online at: 

 
Supplementary Table 1: Number of patients and episodes analyzed (www.mdpi.com/xxx/s1, Table S1) 

Patients 
n = 445 

 
DOAC per patient (n) 

Episodes 
n = 490 

403 
40 
1 
1 

1 
2 
3 
4 

403  
 80  
  3 
 4 

 
 
Supplementary Table 2. Description of dose adjustments and crossover between DOACs 
(www.mdpi.com/xxx/s2, Table S2) 

  
Number switching 

New DOAC prescribed 
DOAC no. 

Total 42/445 (9,4%)   

Rivaroxaban 16/165 (9.7%)   

     Rivaroxaban 20 mg 
 

12/87 (13,8%) R15 
A5 
D110 

7 
4 
1 

     Rivaroxaban 15 mg 
 

4/78 (5,1%) A2.5 
A5 
R20 

2 
1 
1 

Dabigatran 21/154 (13,6%)   

     Dabigatran 150 mg 
 

11/96 (11,4%) A5 
R20 
D110 

5 
3 
3 

     Dabigatran 110 mg 
 

8/55 (14.5%) A2.5 
A5 
D150 
R15 

4 
2 
1 
1 

     Dabigatran 75 mg 2/3 (66,6%) D110 2 

Apixaban 5/126 (3.9%)   

     Apixaban 5 mg 
 

5/92 (5.4%) A2.5 
R15 

4 
1 

     Apixaban 2.5 mg 0/34 (0%)   

Only patients with the first dose adjustment or DOAC cross-over are shown. 

(One patient switched 3 times: D150 => D110 => A5 => A2.5 and another patient switched twice: D75 => D110 => A2.5) 
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Supplementary Table 3: Rate of appropriate dosing (www.mdpi.com/xxx/s3, Table S3) 

 Apixaban Dabigatran Rivaroxaban total 

Appropriate dose 122 (80.8%) 135 (83.8) 116 (65.2%) 373 (76%) 
Inappropriate dose 
     Low dose 
     High dose 

 
28 (18.5%) 

1 (0.9%) 

 
24 (14.9%) 

2 (1.2%) 

 
56 (31.4%) 

6 (3.4%) 

 
108 (22%) 
9 (1.8%) 
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Supplementary Table 4: Rates of thromboembolic events by study group (www.mdpi.com/xxx/s4, Table S4) 

 Apixaban 
2.5 mg 
(n=46) 

Apixaban 
5 mg 

(n=105) 

Dabigatran 
110 mg 
(n=61) 

Dabigatran 
150 mg 
(n=97) 

Rivaroxaban 
15 mg 
(n=87) 

Rivaroxaban 
20 mg 
(n=91) 

Dabigatran 
75 mg 
(n=3) 

Total 
(n=490) 

 Patients 

n 

n/100 

Pt-Yr 

Patients 

n 
n/100 

Pt-Yr 
Patients 

n 
n/100 

Pt-Yr 
Patients 

n 
n/100 

Pt-Yr 
Patients 

n 
n/100 

Pt-Yr 
Patients 

n 
n/100 

Pt-Yr 
Patients 

n 
n/100 

Pt-Yr 
Patients 

n 
n/100 

Pt-Yr 
Total 
    - Stroke 
    - TIA 

1 
0 
1 

1.26 
0 
1.26 

4 
3 
1 

2.07 
1.55 
0.52 

4 
4 
0 

3.67 
3.67 
0 

2 
2 
0 

1.13 
1.13 
0 

8 
6 
2 

4.6 
3.45 
1.15 

0 
0 
0 

0 
0 
0 

1 
0 
1 

24.14 
0 
24.14 

20 
15 

5 

2.18 
1.64 
0.54 

Abbreviations: Pt-Yr = number of events per 100 patients-years of follow-up; TIA = transient ischemic attack. 

Data are shown for treatment episodes with one or more events (one patient on rivaroxaban 15 mg suffered a TIA and subsequently a stroke). 

No systemic thromboembolisms were observed 
 

 

Supplementary Table 5: Rates of major and non-major clinically relevant (NMCR) bleeding events by study group (www.mdpi.com/xxx/s5, Table S5) 

 Apixaban 
2.5 mg 
(n=46) 

Apixaban 
5 mg 

(n=105) 

Dabigatran 
110 mg 
(n=61) 

Dabigatran 
150 mg 
(n=97) 

Rivaroxaban 
15 mg 
(n=87) 

Rivaroxaban 
20 mg 
(n=91) 

Dabigatran 
75 mg 
(n=3) 

Total 
(n=490) 

n n/100 

Pt-Yr 

n n/100 

Pt-Yr 

n n/100 

Pt-Yr 

n n/100 

Pt-Yr 

n n/100 

Pt-Yr 

n n/100 

Pt-Yr 

n n/100 

Pt-Yr 

n n/100 

Pt-Yr 

 

incidence rate of a first major and NMCR 
 bleeding event 
 

2 
 

(2,5) 11 (5,7) 10 (9,2) 13 (7,4)  9 (5.2) 12 (6,6) 0 (0) 57 (6,2) 
 

Incidence rate of any major and NMCR 
bleeding eventa 

5 (6.3) 12 (6.2) 11 (10.1) 15 (8,5) 9 (5,2) 16 (8.7) 0 (0) 68 (7,4) 

         Major bleeding 
         NMCR bleeding 

4 
1 

(5) 
(1.3) 

4 
8 

(2.1) 
(4.1) 

2 
9 

(1.8) 
(8.3) 

4 
11 

(2.3) 
(6.2) 

6 
3 

(3.5) 
(1.7) 

2 
14 

(1.1) 
(7.6) 

0 
0 

(0) 
(0) 

22 
46 

(2.4) 
(5) 

 
         Location 

                

                
Gastrointestinal 
 

Total 
   Major 
   NMCR 

5* 
4 
1 

(6.3) 
(5) 
(1.3) 

3 
2 
1 

(1.5) 
(1.1) 
(0.5) 

5 
1 
4 

(4.6) 
(0.9) 
(3.7) 

4 
3 
1 

(2.3) 
(1.7) 
(0.6) 

3 
2 
1 

(1.7) 
(1.1) 
(0.6) 

4 
2 
2 

(2.2) 
(1.1) 
(1.1) 

- 
- 
- 

- 
- 
- 

24 
14 
10 

(2.6) 
(1.5) 
(1.1) 

                
Genitourinary 

Total 
   Major 

- 
- 

- 
- 

2* 
- 

(1.1) 
- 

4 
1 

(3.7) 
(0.9) 

6* 
- 

(3.4) 
- 

1 
- 

(0.6) 
- 

6* 
- 

(3.3) 
- 

- 
- 

- 
- 

19 
1 

(2.1) 
(0.1) 
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    NMCR - - 2 (1.1) 3 (2.7) 6 (3.4) 1 (0.6) 6 (3.3) - - 18 (1.9) 

                Cranial Total (all major) 
 

- 
 

- 
 

2* 
 

(1.1) 
 

- 
 

- 
 

- 
 

- 
 

3* 
 

(1.7) 
 

- 
 

- 
 

- 
 

- 
 

5 
 

(0.5) 
 

                Epistaxis Total (all NMCR) - - 3 (1.5) - - 1 (0.6) - - - - - - 4 (0.4) 

                
Hemoptysis 

Total (all NMCR - - - - - - 1 (0.6) - - 3 (1.6) - - 4 (0.4) 

                muscular Total (all NMCR - - - - 1 (0.9) - - 1 (0.6) - - - - 2 (0.2) 

                
Conjunctival 

Total (all NMCR - - 1 (0.5) - - 1 (0.6) - - - - - - 2 (0.2) 

                
gingivorrhagia 

Total (all NMCR - - - - - - 1 (0.6) - - 1 (0.5) - - 2 (0.2) 

                ecchymosis Total (all NMCR - - - - 1 (0.9) - - - - - - - - 1 (0.1) 

                Other Total (all NMCR   1 (0.5)   1 (0.6)   2 (1.1)   5 (0.5) 

A dash (-) represents that there were no patients with events. 

a Several events, when they occur, are counted in the same episode within the period under study (5 patients each experienced 2 major/NMCR bleedings, 1 patient experienced 3 major/NMCR 

bleedings and 1 patient experienced 4 major/NMCR bleedings during the study period). 

* Includes patients with repeated events for episode in the same location due to an underlying bleeding pathology e.g.radiation proctitis and bladder, uterine or prostate cancer
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Supplementary Figure 1: Study Flow diagram (www.mdpi.com/xxx/s5, Figure S1) 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementary Figure 2: Cumulative incidence curves (Kaplan-Meier) for the evaluation of risk of 
thromboembolic events by study groups. (www.mdpi.com/xxx/s2, Figure S2) 

 

 

There were not statistically significant differences between specific DOACs (p-value log-rank test, Mantel Cox: 0.071). 

* analysis was based on time to the firs event (only 1 of the 490 episodes analyzed had more than one TE for episode). 

**Patients on treatment with dabigatran 75 mg were excluded from the analysis since being only 3 patients were 

insufficient for statistical estimations.  

 

Supplementary Figure 3: Cumulative incidence curves (Kaplan-Meir) for the evaluation of risk of major and 
non-major clinically relevant (NMCR) bleeding events by study groups. (www.mdpi.com/xxx/s3, Figure S3) 

4th DOAC 

DOAC n = 1 

Apixaban 2.5 mg 1 

 

2nd DOAC 

DOAC n = 42 

Apixaban 5 mg 

Apixaban 2.5 mg 

Rivaroxaban 15 mg 

Dabigatran 110 mg 

Rivaroxaban 20 mg 

Dabigatran 150 mg 

12 

10 

9 

6 

4 

1 

 

1st DOAC  

DOAC n = 445 

Dabigatran 150 mg 

Apixaban 5 mg 

Rivaroxaban 20 mg 

Rivaroxaban 15 mg 

Dabigatran 110 mg 

Apixaban 2.5 mg 

Dabigatran 75 mg 

96 

92 

87 

78 

55 

34 

3 

 

3rd DOAC 

DOAC n = 2 

Apixaban 2.5 mg 

Apixaban 5 mg 

1 

1 

 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 19 August 2021                   doi:10.20944/preprints202108.0398.v1

https://doi.org/10.20944/preprints202108.0398.v1


 

 

There were not statistically significant differences between specific DOACs (p-value log-rank test, Mantel Cox: 0.54). 

* Analysis was based on time to the firs event (only 8 of the 490 episodes analyzed had more than one bleeding event 

for episode). 

**Patients on treatment with dabigatran 75 mg were excluded from the analysis since being only 3 patients were 

insufficient for statistical estimation. 
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