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Purpose: The aim was to analyze the characteristics, treatment patterns, and clinical outcomes of Colombian patients with non- 
valvular atrial fibrillation (NVAF) under treatment with oral anticoagulants (OAs).
Patients and Methods: Retrospective cohort in patients with NVAF identified from a drug dispensing database, aged ≥18 years, with 
first prescription of an OA (index) between January/2013 and June/2018, and a follow-up until June/2019. Data from the clinical 
history, pharmacological variables, and outcomes were searched. International Classification of Diseases-10 codes were used to 
identify the patient sample and outcomes. Patients were followed until a general composite outcome of effectiveness (thrombotic 
events), bleeding/safety or persistence (switch/discontinuation of anticoagulant) events. Descriptive and multivariate analyzes (Cox 
regressions comparing warfarin and direct oral anticoagulants-DOACs) were carried out.
Results: A total of 2076 patients with NVAF were included. The 57.0% of patients were women and the mean age was 73.3±10.4 
years. Patients were followed for a mean of 2.3±1.6 years. 8.7% received warfarin before the index date. The most frequent OA was 
rivaroxaban (n=950; 45.8%), followed by warfarin (n=459; 22.1%) and apixaban (n=405; 19.5%). Hypertension was present in 87.5% 
and diabetes mellitus in 22.6%. The mean CHA2DS2-VASc Score was 3.6±1.5. The 71.0% (n=326/459) of the warfarin patients 
presented the general composite outcome, and 24.6% of those with DOACs (n=397/1617). The main effectiveness and safety 
outcomes were stroke (3.1%) and gastrointestinal bleeding (2.0%) respectively. There were no significant differences between patients 
with warfarin and DOACs regarding thrombotic events (HR: 1.28; 95% CI: 0.68–2.42), but warfarin was associated with higher 
bleeding/safety events (HR: 4.29; 95% CI: 2.82–6.52) and persistence events (HR: 4.51; 95% CI: 3.81 −5.33).
Conclusion: The patients with NVAF in this study were mainly older adults with multiple comorbidities. Compared to warfarin, 
DOACs were found to be equally effective, but safer and had a lower probability of discontinuation or switch.
Keywords: anticoagulation, direct oral anticoagulant, non-valvular atrial fibrillation, warfarin, real-world study, 
pharmacoepidemiology

Introduction
Non-valvular atrial fibrillation (NVAF) is an acute or chronic heart disorder associated with an increase in the mortality 
rate, strokes and other thromboembolic events.1 This is further increased by individual conditions of patients, such as 
hypertension, abnormal renal or hepatic function, stroke, history of or predisposition to bleeding, people over 65, among 
others.2
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One of the standard treatments for prevention of stroke or systemic embolism in these patients is usually vitamin 
K antagonists (VKA, eg warfarin); in the analysis of net clinical benefits of this therapy it is suggested that the effect of 
VKA is even more favorable in patients with a high score on the HAS-BLED (hypertension, abnormal renal/liver 
function, stroke, bleeding history or predisposition, labile International Normalized Ratio, elderly, drugs/alcohol con-
comitantly) scale, compared to acetylsalicylic acid.3 Another therapeutic alternative is the direct oral anticoagulants 
(DOAC) ─ dabigatran, rivaroxaban and apixaban ─, which according to evidence have advantages in efficacy and safety 
compared to warfarin4 and even when the risk of bleeding and stroke are high, the net clinical benefit appears to be more 
significant when compared to warfarin.5 Likewise, there is a lower prevalence of intracranial hemorrhage and its different 
subtypes in patients being treated with new oral anticoagulants when compared to warfarin.6,7

While several studies seek to understand the characteristics of patients who were diagnosed with NVAF under 
different treatment options, and even subpopulation analyses, the evidence at the national level is limited in Colombia, 
both in demographic and clinical characteristics and in treatment patterns of this population. In a retrospective descriptive 
study of an emergency department in a third level care center in Bogota, it was observed that the main comorbidities of 
patients with atrial fibrillation (AF) were arterial hypertension and heart failure, where most patients do not receive 
anticoagulation.8 In turn, for the overall population it is estimated that the prevalence of AF in Colombia (4.8%) seems to 
be higher than that reported in developed countries (0.03% to 1.25%),9 according to a study conducted in a university 
hospital in Colombia.10

The Colombian health system offers universal coverage for the entire population through two regimes, one con-
tributory, or paid by the worker and his employer, and another subsidized by the state for those without the ability to pay, 
which has a benefit plan that includes warfarin and the different DOACs. Considering the limited knowledge about the 
use of oral anticoagulants in patients diagnosed with NVAF in Colombia and the differences in response to these 
therapies in different subpopulations, the study aimed to determine the demographic and clinical characteristics treatment 
patterns, and incidence of events (discontinuation, persistence, primary clinical outcomes such as major and minor 
bleeding) in a group of patients with NVAF who started oral anticoagulants in a population from Colombia.

Materials and Methods
An observational study of a retrospective cohort of adult patients diagnosed with NVAF was carried out in a health 
insurer in Colombia who was identified from the drug dispensing database of Audifarma SA (drug logistics operator).

This database, which started in 2006, contains patient information for 9.5 million people affiliated to the Colombian 
healthcare system (including both contributory and subsidized regimes). It includes ambulatory or hospital variables 
regarding sociodemographic characteristics of the patients, as well as drug information (drug claim date, name, dose, 
quantity, etc) and the related International Classification of Diseases, version 10.0 (ICD-10) codes. We included only 
information regarding one healthcare insurer, which comprises 3.4 million patients, because the additional clinical 
records of these patients are also available for research and contained the rest of the variables necessary to conduct 
the study. This database has been validated in other studies on medication use in the Colombian population.8,11

Included were patients older than 18 years of either sex with the first prescription of a DOAC (apixaban, dabigatran, 
or rivaroxaban) or warfarin between January 1, 2013 and June 30, 2018, who underwent a minimum follow-up of 1 year. 
Data collection stopped on December 31, 2019. The patients had to have a diagnosis of NVAF according to the ICD-10 
code (ICD-10: I48) previously or on the index date, defined as the date of the first dispensation of the treatment. The 
patient also had to be active in the Colombian health system for the six months before this date (reference period). 
Patients with a diagnosis of heart valve disease or valve replacement were excluded (ICD-10: I05, I06, I07, I08, I09, I21, 
I22, I34, I35, I700, I702-I709; Q22, Q23, Q25, T82), as were those who were pregnant during the study period (ICD-10: 
O00-O9) and those who had a diagnosis of venous thromboembolism (VTE) (ICD-10: I80-I82).

In this way, cohorts were constructed for the follow-up of patients separately with each DOAC or warfarin. A group 
of physicians trained by the researchers in the development of the research protocol reviewed the clinical records of each 
patient included and recorded the patient’s data. The variables identified in each patient were the following:
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Variables at Index Date
● Sociodemographic: age, sex, ethnicity, weight (kilograms), body mass index, place of residence.
● Clinical: date of diagnosis of NVAF, diabetes mellitus, liver disease, hypertension, rheumatological disease, kidney 

disease, congestive heart failure, acute myocardial infarction, chronic obstructive pulmonary disease, peripheral 
vascular disease, dementia, hemiplegia, leukemia, malignant lymphoma, peptic ulcer disease, history of stroke, 
anemia, tobacco use, gastrointestinal bleeding, intracranial bleeding, other bleeding. The HAS-BLED score, 
CHA2DS2-VASc score, and the Charlson comorbidity index were also calculated.

● Concomitant therapies: previous use of acetylsalicylic acid, P2Y12 inhibitors, or nonsteroidal anti-inflammatory 
drugs (NSAIDs); use of concomitant treatments for the treatment of comorbidities.

Treatment Variables
Treatment variables were assessed both at index and during follow-up. Oral anticoagulant started, initial dose, frequency 
of use, date of initiation, previous use of warfarin. Reduced doses were classified as apixaban 5 mg/day, rivaroxaban 
15 mg/day, and dabigatran 220 mg/day. The relationship between the mean dose and the defined daily dose (ratio of 
DDD) was established. Polypharmacy was defined by the concomitant use of five or more medications.

Outcomes
Several outcomes were identified during follow-up: i) Effectiveness composite outcome of thrombotic events (ischemic 
stroke, systemic embolism), ii) Bleeding/safety composite outcome (gastrointestinal bleeding, hemorrhagic cerebrovas-
cular event, another major bleeding, death associated with adverse event), iii) Persistence composite outcome of 
anticoagulant use (switch or discontinuation of anticoagulant). The follow-up was stopped at the time of first appearance 
of any of these outcomes.

Death associated with adverse event was considered in those patients who died as consequence of safety outcomes 
and was evaluated directly in the clinical records, not in the database. Persistence was defined as time under oral 
anticoagulant therapy. Discontinuation occurred when there was no evidence of a new anticoagulant prescription for 60 
days since the last dispensation. Both outcomes were identified by date.

The general composite outcome that included any of the previous three outcomes (effectiveness, bleeding/safety or 
persistence) was also calculated. A clinical outcome was defined as a composite of effectiveness or bleeding/safety 
outcomes. Supplementary Table 1 presents the ICD-10 codes for the outcomes.

Statistical Analysis
This study was designed and conducted with a descriptive perspective. All the comparisons and analytical results should 
be considered in an exploratory manner. For the data analysis, the Statistical Package for the Social Sciences (SPSS), 
version 28.0 (IBM, USA) for Windows, was used. Continuous variables are presented as the means with standard 
deviations or other measures of central tendency or position, while categorical variables are presented as frequencies and 
percentages. The incidence rate for the general composite outcome was calculated in person-years. The cumulative 
incidence of the outcomes was calculated and presented as frequencies. Survival curves for the clinical outcome were 
derived using the Kaplan‒Meier method. Cox regression analysis were performed for clinical, persistence, effectiveness 
and bleeding/safety outcomes, comparing warfarin and DOACs. Variables with biological plausibility to affect the 
outcome were included as covariates in the multivariate analyses, such as age and sex, as well as those variables that 
were significantly associated with the outcome in the bivariate analyses (Chi-squared tests). A sub-analysis through an 
adjusted Cox proportional-hazards regression looked for differences in effectiveness outcomes and bleeding/safety issues 
between patients receiving reduced versus recommended doses of DOACs.

Bioethical Considerations
The study was approved by the Bioethics Committee of the Universidad Tecnológica de Pereira in the category of 
research without risk (Approval code: 02122019). The ethical principles established by the Declaration of Helsinki were 
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respected. Risk-free investigations that collect data from clinical records do not require informed consent according to 
Resolution 8430 of 1993 of the Colombian Ministry of Health. The principles of confidentiality of the information were 
respected.

Results
A total of 2076 patients were identified with NVAF who met the inclusion criteria (Supplementary Figure 1). A total of 
57.0% were women. The mean age was 73.3 years (range: 26.0–101.0 years), and 79.9% (n = 1659) were 65 years or 
older. The most prevalent ethnic group was the mestizos (n = 1752; 84.4%). The main city of residence was Bogotá (n = 
445; 21.4%). The most common comorbidities were arterial hypertension, chronic kidney disease, diabetes mellitus, and 
a history of acute myocardial infarction. Table 1 shows the sociodemographic variables, the mean CHA2DS2-VASc and 
HAS-BLED scores, the other comorbidities, and the related antecedents of the whole patient population and of each 
treatment group of treatments. A total of 288 subjects (13.8%) had a diagnosis of NVAF before January 2013. The mean 
follow-up of all patients was 2.3 ± 1.6 years (27.6 ± 19.2 months).

At the index time, in order of frequency of use, the oral anticoagulants were rivaroxaban (45.8%), warfarin (22.1%), 
apixaban (19.5%), and dabigatran (12.6%) (Table 1). A total of 181 (11.2%) patients received warfarin before the index 
date on which they began to receive dabigatran (n = 42; 16.0%), rivaroxaban (n = 125; 13.2%), and apixaban (n. = 14; 
3.5%). The most common dosage of rivaroxaban was 20 mg (n = 563; 59.3%), for warfarin 5 mg (n = 381; 83.0%), 
apixaban 5 mg (n = 240; 59.3%), and dabigatran 110 mg (n = 165; 63.0%). The mean weekly dose of warfarin was 29.3 ± 
10.1 mg. Table 2 shows the patterns of use of these treatments with the dose, ratio of DDD, clinical characteristics of the 
patients, use of concomitant treatments, and cases of polypharmacy. Supplementary Table 2 shows the frequencies of use 
of each DOAC at different dosages and Supplementary Table 3 the HAS-BLED Score by dosage strengths.

It was identified that 39.6% of rivaroxaban patients used the drug at reduced doses, as did 41.7% of apixaban and 
60.3% of dabigatran (Table 2). Among patients with reduced doses, it was evidenced that 193 (51.6%) of those with 
rivaroxaban, 135 (79.8%) apixaban, and 97 (61.4%) dabigatran showed concordance between the dose they were taking 
and the clinical indication for its use.

On average, patients took 6.1 drugs at the beginning of treatment, including anticoagulants. The most frequent 
concomitant treatments were β-blockers, statins, angiotensin-2 receptor antagonists, furosemide, angiotensin-converting 
enzyme inhibitors (ACEi), and proton pump inhibitors. Table 2 shows the concomitant treatments in patients of each 
group of treatments under study.

Outcomes and Follow-Up
Patients were followed up until the appearance of any variable of the general composite outcome, such as an ischemic 
cerebrovascular event, bleeding/safety event, or switch or discontinuation of the anticoagulant. A total of 71.0% (n = 326/ 
459) of the warfarin patients presented the general composite outcome during follow-up, and 24.6% of those with 
DOACs (n = 397/1617). Overall, participants were followed for 4787.1 person-years. The incidence rate of the general 
composite outcome was 15.10 per 100 person-years (95% CI: 14.02–16.25); 40.19 per 100 person-years (95% CI: 35.94– 
44.79) in the group of warfarin and 9.99 per 100 person-years (95% CI: 9.03–11.02) in the group of DOACs.

The most frequent switches and treatment discontinuation were in patients with warfarin. The main effectiveness and 
safety outcomes were stroke (3.1%) and gastrointestinal bleeding (2.0%) respectively. Table 3 shows the data of the 
outcomes and the variables that composed it. Regarding chronic kidney disease, it was present in 57.1% (n=52) of those 
with the bleeding/safety composite outcome and in 44.3% (n=879) of those without this outcome.

When making the comparison by a Cox proportional-hazards regression adjusted for sex, age, use of ACEi, 
angiotensin receptor 2 antagonists, β-blockers, antiarrhythmics, statins, and Charlson comorbidity index, it became 
evident that there was a greater probability of presenting a clinical outcome (effectiveness or bleeding/safety outcomes) 
in warfarin patients than DOACs patients (adjusted hazard ratio (HRa): 2.79; 95% CI: 1.99–3.91; p<0.001). In a similar 
comparison a greater probability of switch or discontinuation (persistence outcome) was found in warfarin patients 
compared with DOAC patients (HRa: 4.51; 95% CI: 3.81 −5.33; p<0.001). Figure 1 shows the Kaplan‒Meier analysis of 
time to clinical outcome.
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Table 1 Baseline Demographic and Clinical Characteristics of Non-Valvular Atrial Fibrillation Group of Patients from Colombia

Clinical Characteristic Total Warfarin DOACs Rivaroxaban Apixaban Dabigatran

n=2076 % n=459 % n=1617 % n=950 % n=405 % n=262 %

Female gender (%) 1184 57 258 56.2 926 57.3 518 54.5 247 61 161 61.5

BMI – kg/m2, mean (SD) 27.3 ± 4.9 27.1 ± 4.9 27.3 ± 5.0 27.3 ± 5.0 26.9 ± 4.6 27.8 ± 5.1

Age - years, mean (SD) 73.3 ± 10.5 71.6 ± 10.0 73.7 ± 10.0 73.9 ± 10.3 73.3 ± 10.9 72.3 ± 10.6

<50 32 1.5 9 2 23 1.4 9 0.9 6 1.5 8 3.1

50–59 177 8.5 39 8.5 138 8.5 75 7.9 42 10.4 21 8

60–69 533 25.7 147 32 386 23.9 241 25.4 83 20.5 62 23.7

70–79 672 32.4 161 35.1 511 31.6 298 31.4 116 28.6 97 37

80–89 593 28.6 90 19.6 503 31.1 293 30.8 142 35.1 68 26

> 90 69 3.3 13 2.8 56 3.5 34 3.6 16 4.0 6 2.3

Geographic region

Bogota/center 672 32.4 175 38.1 497 30.7 311 32.7 103 25.4 83 31.7

Atlantic Coast 521 25.1 35 7.6 486 30.1 196 20.6 194 47.9 96 36.6

Coffee belt 324 15.6 122 26.6 202 12.5 145 15.3 26 6.4 31 11.8

Santander 194 9.3 48 10.5 146 9 103 10.8 24 5.9 19 7.3

Antioquia 188 9.1 60 13.1 128 7.9 87 9.2 33 8.1 8 3.1

Center-West 149 7.2 16 3.5 133 8.2 90 9.5 24 5.9 19 73.3

Eastern plains 28 1.3 3 0.07 25 1.5 18 1.9 1 0.2 6 2.3

Comorbid conditions

Charlson comorbidity index, mean (SD) 4.95 ± 2.4 4.65 ± 2.2 5.03 ± 2.5 5.02 ± 2.5 5.15 ± 2.5 4.90 ± 2.6

CHA2DS2-VASc score, mean (SD) 3.6 ± 1.5 3.4 ± 1.4 3.6 ± 1.5 3.6 ± 1.5 3.7 ± 1.5 3.7 ± 1.5

HASBLED, mean (SD) 2.2 ± 0.9 2.3 ± 0.9 2.2 ± 1.0 2.2 ± 0.9 2.3 ± 0.9 2.3 ± 0.9

Hypertension 1816 87.5 386 84.1 1430 88.4 839 88.3 356 87.9 235 89.7

Chronic kidney disease 931 44.9 196 42.7 735 45.5 426 44.8 197 48.6 112 42.7

Severe renal failure 107 5.1 33 7.2 74 4.6 43 4.5 26 6.4 5 1.9

Glomerular filtration rate, mean (SD) 64.3 ± 25.5 64.6 ± 25.6 64.2 ± 25.5 63.5 ± 24.9 63.2 ± 26.1 67.7 ± 26.6

Diabetes mellitus 470 22.6 100 21.8 370 22.9 216 22.7 90 22.2 64 24.4

Acute myocardial infarction 378 18.2 70 15.3 308 19 189 19.9 75 18.5 44 16.8

Chronic obstructive pulmonary disease 360 17.3 84 18.3 276 17.1 171 18 59 14.6 46 17.6

Stroke 319 15.4 56 12.2 263 16.3 144 15.2 69 17 50 19.1

Congestive heart failure 317 15.3 86 18.7 231 14.3 135 14.2 66 16.3 30 11.5

Peripheral vascular disease 103 5.0 30 6.5 73 4.5 40 4.2 24 5.9 9 3.4

Rheumatic disease 81 3.9 23 5 58 3.6 35 3.7 16 4 7 2.7

Dementia 59 2.8 11 2.4 48 3 29 3.1 15 3.7 4 1.5

Liver disease 30 1.5 5 1.1 25 1.6 10 1 9 2.2 6 2.2

Solid cancer 21 1 0 0 21 1.3 12 1.3 4 1 5 1.9

Leukemia/lymphoma 11 0.5 2 0.4 9 0.6 5 0.5 3 0.7 1 0.4

Medical history

Anemia 279 13.4 62 13.5 217 13.4 115 12.1 73 18 29 11.1

Tobacco use 66 3.2 21 4.6 45 2.8 27 2.8 11 2.7 7 2.7

Gastrointestinal bleeding 25 1.2 5 1.1 20 1.2 12 1.3 4 1 4 1.5

Alcohol consumption 15 0.7 5 1.1 10 0.6 5 0.5 2 0.5 3 1.1

Other bleeding 13 0.6 1 0.2 12 0.7 9 0.9 3 0.7 0 0

Intracranial bleeding 6 0.3 0 0 6 0.4 3 0.3 2 0.5 1 0.4

Abbreviations: DOACS, direct oral anticoagulants; BMI, body mass index; SD, standard deviation.
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Table 2 Treatment Patterns of Non-Valvular Atrial Fibrillation Group of Patients from Colombia

Clinical and Pharmacologic Characteristic Warfarin Rivaroxaban Apixaban Dabigatran

n=459 % n=950 % n=405 % n=262 %

Mean dose - mg, day (SD) 4.5 ± 2.6 17.9 ± 2.7 7.8 ± 2.5 239 ± 48.5

Dose, median (IQR) 5 (2.5–5) 20 (15–20) 10 (5–10) 220 (220–300)

Most used presentation 5 mg 20 mg 5 mg 110 mg

Ratio of DDD 0.60 0.90 0.78 0.80

Dose range (mg/day) (1.25–10) (5–40) (2.5–10) (75–300)

Persistence in days, median (IQR) 440 (158–805) 491 (181–985) 364 (202–627) 608 (279–1176)

Reduced doses NA 375 39.5 173 42.7 159 60.7

Days between diagnosis of NVAF and start of 

anticoagulant, mean (SD)

71 ± 230.8 324 ± 712.2 218 ± 541.2 406 ± 676.0

Weight- kg, (mean ± SD) 70.0 ± 14.0 70.5 ± 14.7 70.1 ± 13.8 71.9 ± 14.3

Creatinine- mg/dL (mean ± SD) 1.1 ± 0.7 1.0 ± 0.3 1.0 ± 0.3 1.0 ± 0.7

Hemoglobin – g/L (mean ± SD) 13.6 ± 1.8 13.5 ± 1.8 13.3 ± 1.9 13.5 ± 1.7

Naïve 459 100.0 825 86.8 391 96.5 220 84.0

Previous medication

Acetylsalicylic acid 191 41.6 376 39.6 176 43.5 108 41.2

Acetylsalicylic acid withdrawal at baseline 79 17.2 184 19.4 113 27.9 65 24.8

P2Y12 inhibitors 37 8.1 62 6.5 40 9.9 31 11.8

P2Y12 inhibitor withdrawal at baseline 8 1.7 37 3.9 26 6.4 26 9.9

Nonsteroidal anti-inflammatory drugs 18 3.9 21 2.2 17 4.2 12 4.6

Number of medications, mean (SD) 6.1 ± 2.7 6.4 ± 3.8 6.1 ± 2.4 6.0 ± 2.5

Polypharmacy (≥5 medications) 321 69.9 718 75.6 303 74.8 187 71.4

Medication use

β-blockers 305 66.4 641 67.5 270 66.6 186 71.0

Statins 266 58.0 598 62.9 266 65.7 164 62.6

Angiotensin II receptor blockers 232 50.5 543 57.2 247 61.0 164 62.6

Furosemide 126 27.5 275 28.9 98 24.2 61 23.3

Angiotensin converting enzyme inhibitor 119 25.9 182 19.2 71 17.5 50 19.1

Proton pump inhibitor 116 25.3 242 25.5 105 25.9 63 24.0

Calcium channel blockers 112 24.4 260 27.4 129 31.9 89 34.0

Levothyroxine 96 20.9 224 23.6 81 20.0 52 19.8

Thiazide diuretics 85 18.5 189 19.9 82 20.2 59 22.5

Bronchodilators 76 16.6 144 15.2 45 11.1 33 12.6

Aldosterone antagonists 75 16.3 155 16.3 55 13.6 24 9.2

Antiarrhythmics 75 16.3 206 21.7 65 16.0 55 21.0

Oral antidiabetics 72 15.7 159 16.7 72 17.8 42 16.0

Acetaminophen 54 11.8 105 11.1 44 10.9 27 10.3

Digoxin 34 7.4 73 7.7 14 3.5 18 6.9

Antidepressants 34 7.4 82 8.6 31 7.7 17 6.5

Insulins 34 7.4 63 6.6 31 7.7 22 8.4

Alpha-blockers 30 6.5 62 6.5 18 4.4 6 2.3

Opioids 23 5.0 46 4.8 15 3.7 10 3.8

Fibrates 8 1.7 8 0.8 6 1.5 6 2.3

Disease-modifying antirheumatic drugs 8 1.7 12 1.2 6 1.5 5 1.9

Systemic corticosteroids 3 0.7 10 1.1 5 1.2 2 0.8

Benzodiazepines 2 0.4 17 1.8 7 1.7 4 1.5

Z-drugs 0 0.0 1 0.1 1 0.2 1 0.4

Abbreviations: SD, standard deviation; IQR, interquartile range; Ratio of DDD, relationship between mean dose and defined 
daily dose; NVAF, non-valvular atrial fibrillation.
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An analysis was performed for the specific effectiveness outcome of thrombosis through adjusted Cox proportional- 
hazards regression, which found that there were no significant differences between patients with warfarin and DOACs 
(HRa: 1.28; 95% CI: 0.68–2.42; p = 0.447). Comparing the components of the bleeding/safety outcome, it was found that 
warfarin patients had a higher risk of presenting them (HRa: 4.29; 95% CI: 2.82–6.52; p<0.001) (Supplementary 
Figure 2).

The sub-analysis that compared patients who used DOACs at recommended doses versus those prescribed at reduced 
doses, through an adjusted Cox proportional-hazards regression, found that there were no significant differences in the 
specific outcome of thrombotic events (HRa: 1.31; 95% CI: 0.69–2.49; p = 0.417). The same type of analysis adjusted for 
sex, age, use of ACEi, angiotensin receptor 2 antagonists, β-blockers, antiarrhythmics, statins, HAS-BLED score, and 

Table 3 Effectiveness and Safety Outcomes of Non-Valvular Atrial Fibrillation 
Group of Patients from Colombia

Effectiveness and Safety Outcomes Warfarin DOACs

n=459 % n=1617 %

Follow-up days (until clinical event or end of follow-up) 645 ± 575 897 ± 568

General composite outcome (Total events) 326 71.0 397 24.6

Effectiveness outcome
Ischemic cerebrovascular event 11 2.4 45 2.8

Pulmonary embolism 1 0.2 5 0.3

Safety outcomes
Gastrointestinal bleeding 19 4.1 23 1.4

Another major bleeding 17 3.7 19 1.2

Hemorrhagic cerebrovascular event 5 1.1 2 0.1
Death associated with adverse event 1 0.2 5 0.3

Persistence outcome

Switch of oral anticoagulant 194 42.3 151 9.3
Discontinuation 78 17.0 147 9.1

Abbreviation: DOACS, direct oral anticoagulants.

Figure 1 Kaplan Meier of non-valvular atrial fibrillation group of patients from Colombia by treatment type.
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Charlson comorbidity index identified a greater probability of bleeding in reduced-dose patients than normal-dose 
patients of DOACs (HRa: 2.29; 95% CI: 1.17–4.48; p = 0.001).

Discussion
The present study describes the clinical characteristics, treatment patterns, and effectiveness and safety outcomes of 
a large cohort of patients with NVAF under management with oral anticoagulants. This real-world evidence may be 
useful for treating physicians and others responsible for these patients’ care in that it could facilitate the choice of 
treatment and to identify expected and undesired effects during follow up, given the significant risk of bleeding to which 
they are exposed.

The clinical characteristics of the patients included were consistent with the data previously described in Colombia 
for patients with AF using oral anticoagulants, with a similar proportion of women (52%) and an average age close to 70 
years,8,12 and were also consistent with studies carried out in the United States, Italy, Japan, Pakistan, and Turkey.13–17 

The average CHA2DS2-VASc score of 3.6 points for this population was similar to that reported by Medina-Morales et al 
in Colombia,12 Brown et al in the United States,14 and Gedikly in Turkey,16 but higher than that reported in Pakistan (1.6 
points),17 which can be explained by the inclusion criteria used in the different studies, the heterogeneity of the 
populations, or even the use of pharmacological therapies at different times of the evolution of the disease.

The high Charlson comorbidity index (4.95) identified in this analysis, added to the diagnosis of NVAF and its 
treatment with oral anticoagulants, is evidence of the increased risk of suffering an adverse bleeding-type outcome that 
these patients had.18,19 This is mainly because some of the most common comorbidities were arterial hypertension, 
chronic kidney disease, diabetes mellitus, ischemic heart disease, and chronic obstructive pulmonary disease, which 
confer additional risks and are conditions consistent with other published studies.6,12,20 The management of anticoagulant 
therapy in patients with chronic kidney disease is of particular interest since in this report, the prevalence exceeded 40% 
of cases, which together with age put them at high risk of adverse outcomes, since these drugs are recommended only in 
subjects with glomerular filtration rates greater than 30 mL/min and creatinine less than 2.5 mg/dL.21 Although the 
evidence shows that, due to certain anti-inflammatory properties, vascular protection, and the greater efficacy and safety 
of DOACs compared to warfarin, they would be better recommended in this particular group of patients.22–24

The average prescription of 6.1 treatments per patient, including the oral anticoagulant, means that almost 70% of 
them had polypharmacy,25 a situation that puts them at significant risk of a higher incidence of general adverse reactions, 
drug‒drug interactions, and therapeutic duplications,26 added to the use of treatments that increase the risk of falls or 
delirium in older adults (such as benzodiazepines, antihistamines, and opioids).27,28 More than 20% of patients were 
prescribed with acetylsalicylic acid or a P2Y12 inhibitor along with the oral anticoagulant, a combination that increases 
their risk of suffering major bleeding.17 This situation was previously described in observational studies with real-life 
data, where patients with NVAF treated with DOACs with polypharmacy had a lower risk of stroke and embolism than 
those with warfarin.5

More than 30% of the subjects included in this study were 80 or older, a determining factor of the prescriber’s 
approach to treating the patient with NVAF. In adults older than this age who have AF, there is an increased risk of death, 
stroke/embolism, and major bleeding; however, studies such as that of Lip et al describe a significant reduction in these 
events in patients treated with oral anticoagulants, even at advanced age.29 The high frequency (> 40%) of the use of oral 
anticoagulants in reduced doses, without defined indications in the clinical records for this dosage regimen, highlights the 
possible fear of physicians of prescribing this therapeutic group.30,31 The increased risk of bleeding in patients who 
received reduced doses of DOACs without altering the effectiveness to prevent thrombotic events is contrary to that 
reported in Japan and the meta-analysis published by Zhang et al,32,33 which can be explained by the selection process of 
DOAC patients in Colombia, the frequency of comorbidities, their severity, the number of other drugs they are receiving, 
and some possible unidentified or measured factors that may be determinants of risk of bleeding and the reason why the 
treating physician decided to use reduced doses of the drug.

The higher frequency of DOACs, in particular rivaroxaban, in this report is consistent with other studies of patients in 
Colombia that have shown that they have moved past warfarin in the management of NVAF;8 in addition, they have 
shown persistence of continuous use of more than one year, similar to records from Spain,20 the Netherlands,34 and the 
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United Kingdom.35 Warfarin patients switched to another anticoagulant in more than 40% of cases, compared to only 9% 
of those with DOACs. The former also discontinued treatment much more frequently. These data highlight the 
preferences of prescribers and patients in the search for effective but safer treatments.14,36,37

The most relevant finding of this research is related to the identification with real-world evidence of an increased 
risk of bleeding in the gastrointestinal tract, the central nervous system, and other major bleeding in warfarin 
patients compared to DOACs, despite having the same probability of suffering thrombotic events, such as ischemic 
strokes or pulmonary thromboembolism and death associated with adverse drug reactions, a situation consistent with 
other publications of observational studies and controlled clinical trials.16,38,39 This is in addition to the reports that 
show the advantages of this relatively new group of drugs in terms of their safety profile, with a predictable 
bioavailability, fewer drug‒drug interactions, and ease of dosing and adjustments, due to a lower variability in 
metabolism and the advantage of not requiring periodic laboratory controls such as measuring the international 
normalized ratio.40

This study has some limitations, which include its observational nature; the censoring of the follow-up of patients 
between 21 and 30 months, which prevented the identification of longer-term outcomes of interest; the inability to 
identify the causes and reasons for the discontinuation or changes of therapy; and the reason for initial selection of each 
of the prescribed anticoagulants, despite the rigorous search for information in each of the clinical records. It has certain 
strengths, such as the large sample, the adequate selection of research subjects based on the inclusion and exclusion 
criteria, and the magnitude of data collected on clinical and follow-up outcomes.

Conclusions
Patients under treatment for NVAF in Colombia are mainly women, older than 79 years, with significant comorbidities, 
especially arterial hypertension and chronic kidney disease, polypharmacy, and increasingly managed with DOACs 
instead of warfarin. DOACs have been found to be equally effective, but safer in terms of the risk of major bleeding and 
also have a lower probability of discontinuation and switch over the first 30 months. These results provide useful real- 
world evidence for clinicians and decision-makers in charge of patients requiring anticoagulant therapy, particularly those 
with NVAF.
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