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A B S T R A C T   

Background: Previous evidence indicated that atrial fibrillation (AF) patients with polypharmacy presented 
increased probability of adverse events. We investigated the prevalence of polypharmacy, risk factors for pol-
ypharmacy, and the impact of polypharmacy in clinical outcomes in a ‘real-world’ cohort of AF patients starting 
vitamin K antagonists (VKAs). 
Methods: Prospective study including AF outpatients starting VKA therapy from July, 2016 to June, 2018. At 
inclusion, all concomitant drugs were carefully collected and recorded. Polypharmacy was defined as the intake 
of ≥ 5 concomitant drugs. During 2-years of follow-up, ischemic strokes/transient ischemic attacks (TIAs), fatal/ 
nonfatal myocardial infarctions (MIs), bleeding events, venous thromboembolisms, and all-cause deaths were 
recorded. 
Results: 1050 patients (51.5 % females, median age 77 [69–83] years) were included, and the prevalence of 
polypharmacy was 32.9 % (345). Female sex (OR 1.5; 95 % CI 1.11–2.03), hypertension (OR 2.53; 95 % CI 
1.51–4.22), diabetes (OR 3.11; 95 % CI 2.31–4.17), vascular disease (OR 3.08; 95 % CI 2.19–4.33), heart failure 
(OR 1.86; 95 % CI 1.35–2.58) and dyslipidemia (OR 2.61; 95 % CI 1.9–3.58) were independently associated to 
the polypharmacy. Patients with polypharmacy showed significantly higher incidence of major bleeding, net 
clinical outcomes (composite of major bleeding, ischemic stroke/TIA, and mortality), MACE (composite of 
ischemic stroke/TIA, MI, and cardiovascular death), and composite thrombotic/thromboembolic events; being 
an independent risk factor for major bleeding (HR 1.77, 95 % CI 1.07–2.92), and composite thrombotic/ 
thromboembolic events (HR 1.55, 95 % CI 1.05–2.31). 
Conclusion: In this “real world” AF cohort, polypharmacy was highly prevalent and conditioned worse prognosis 
due to its association with bleeding and thromboembolic events.   

1. Introduction 

Atrial fibrillation (AF) is the most common cardiac arrhythmia. Its 
prevalence is about ~2 % in the overall population, and up to 15 % in 
the elderly aged ≥ 80 years old [1]. However, the increasing life 

expectancy of the population worldwide is contributing to the increase 
in the prevalence of chronic diseases, including several cardiovascular 
conditions such as AF [2]. Classically, AF associates high morbidity and 
mortality mainly due to its increased risk of stroke and thromboembo-
lism, but also secondary to the high prevalence of hypertension, heart 
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failure, coronary artery disease, valvular heart disease, obesity, diabetes 
mellitus or chronic kidney disease, and the risk of incident comorbidities 
over time is higher compared to the general population [3]. Thus, to 
manage their comorbidities, patients with AF would need the prescrip-
tion of several drugs according to different treatment guidelines, leading 
to polypharmacy. 

Although there are different definitions of polypharmacy, the most 
commonly accepted is the intake of 5 or more drugs [4]. As expected, the 
polypharmacy is more frequent in patients aged ≥ 65 years, and 
therefore it has been reported a prevalence from 40 % to 95 % in AF 
patients [5,6]. A recent meta-analysis showed that polypharmacy is 
highly prevalent in AF patients and associates numerous adverse out-
comes, i.e all-cause (and cardiovascular) mortality, major bleeding (and 
clinically relevant non-major bleeding [CRNMB]), heart failure, hospi-
talization, reduced quality of life and poorer physical function [7,8]. 

Patients with AF usually received oral anticoagulation (OAC, either 
with vitamin K antagonists [VKAs] or non-vitamin K antagonists 
[NOACs]), to reduce the risk of stroke and thromboembolism [9]. 
Despite the increasing use of NOACs, VKAs are still the most commonly 
used OAC in several countries, even though the efficacy and safety of 
VKAs depend on the quality of anticoagulant control, as reflected by the 
time in therapeutic range (TTR) of international normalized ratio (INR) 
2.0–3.0 [10]. As VKAs are influenced by many different factors 
(including race, dietary vitamin K intake, comorbidities [e.g, liver dis-
ease and acute illness], and interacting drugs) [11], polypharmacy could 
also impact in patient prognosis when on VKA therapy. 

The aim of the present study was to investigate i) the prevalence of 
polypharmacy and the potential associated risk factors, and ii) the 
impact of polypharmacy in clinical outcomes in a ‘real-world’ prospec-
tive cohort of AF patients starting OAC therapy with VKAs. 

2. Methods 

Methods of the present study have been previously published [12]. 
Briefly, this is a prospective observational cohort study including all 
outpatients from July 1, 2016 to June 30, 2018 with a recent diagnosis 
of AF and naïve for OAC in an anticoagulation clinic of a tertiary hospital 
(Murcia, Spain). The inclusion criteria were: adults AF patients (i.e. ≥18 
years old) with documented evidence of AF on ECG and not previously 
taking OAC for another reason, starting VKAs for the first time. Patients 
with prosthetic heart valves and severe (mainly rheumatic) valvular AF 
were excluded. No other exclusion criteria were established. 

At baseline, a complete medical history was recorded, including 
socio-demographic and anthropometric data, comorbidities, concomi-
tant therapies and results of the most recent lab test. Stroke risk 
(CHA2DS2-VASc) and bleeding risk (HAS-BLED) were estimated. All 
concomitant drugs were carefully collected and recorded. Polypharmacy 
was defined as the intake of ≥ 5 concomitant drugs, accordingly to 
previous definitions [4]. The quality of anticoagulation with VKA was 
measured by using the TTR calculated by the linear interpolation 
method of Rosendaal at 1-year after entry [13]. 

The study protocol was approved by the Ethics Committee from the 
University Hospital Morales Meseguer (reference: EST: 20/16) and was 
carried out in accordance with the ethical standards established in the 
1964 Declaration of Helsinki its subsequent amendments. Informed 
consent was required to participation in this study. 

2.1. Follow-up and clinical outcomes 

Follow-up was performed according to the standard of care at each 
routine visit to the outpatient anticoagulation clinic or visits for the 
anticoagulation control. If the patient never attends to these visits, 
medical records and telephone calls were used to obtain the information 
needed and vital status, with no specific interventions and no specific 
visits for study purposes. 

Follow-up was extended for two years. During this period, ischemic 

stroke/transient ischemic attack (TIA), major bleeding (defined based 
on 2005 International Society on Thrombosis and Haemostasis (ISTH) 
criteria [14]), and all-cause mortality, were recorded as the primary 
endpoints. Net clinical outcomes (as the composite of major bleeding, 
ischemic stroke/TIA, and all-cause mortality), major adverse cardio-
vascular events (MACE, as the composite of fatal/nonfatal myocardial 
infarction, cardiovascular death, and ischemic stroke/TIA), composite 
thrombotic/thromboembolic events (any of the following: myocardial 
infarction, ischemic stroke/TIA, venous thromboembolism [VTE, 
including both deep vein thrombosis and pulmonary embolism]) and the 
composite of major bleeding/CRNMB (according to the 2015 ISTH 
criteria [15]), were settled as secondary outcomes. The investigators 
identified, confirmed, and recorded all clinical outcomes. 

2.2. Statistical analysis 

Quantitative variables were expressed as mean ± standard deviation 
(SD) or median and interquartile range (IQR) as appropriate, whilst 
categorical variables were expressed as absolute frequencies and per-
centages. The Pearson Chi-squared test was used to compare proportions 
and differences between quantitative and categorical variables were 
assessed using the Mann-Whitney U test or the Student t test, as 
appropriate. 

Logistic regression was used to investigate baseline variables asso-
ciated with polypharmacy. A univariate significance level of 0.05 was 
required to allow a variable into the multivariate model (SLENTRY =
0.05) and a multivariate significance level of 0.05 was required for a 
variable to stay in the model (SLSTAY = 0.05). Results were reported as 
odds ratio (OR) with 95 % confidence interval (CI). Similarly, Cox 
proportional hazard regression models were performed to determine the 
association between polypharmacy and the different endpoints. Again, 
univariate significance level of 0.05 was required to allow a variable into 
the multivariate model (SLENTRY = 0.05) and a multivariate signifi-
cance level of 0.05 was required for a variable to stay in the model 

Table 1 
Baseline demographic and clinical characteristics of patients with and without 
polypharmacy.   

Polypharmacy 
N = 345 

No polypharmacy 
N = 705 

p-value 

Demographic    
Female sex, n ( %) 186 (53.9) 354 (50.2) 0.260 
Age (years), median (IQR) 78 (71–83) 77 (69–83) 0.442 
Comorbidities, n ( %)    
Hypertension 324 (93.9) 555 (78.7) < 0.001 
Dyslipidemia 264 (76.5) 349 (49.5) < 0.001 
Diabetes 206 (59.7) 189 (26.8) < 0.001 
Heart failure 122 (35.4) 141 (20.0) < 0.001 
Coronary artery disease 123 (35.7) 68 (9.6) < 0.001 
Peripheral artery disease 33 (9.6) 33 (4.7) 0.002 
Stroke/TIA/ 

thromboembolism 
72 (20.9) 91 (12.9) 0.001 

Renal disease 94 (27.2) 103 (14.6) < 0.001 
COPD/OSAH 82 (23.8) 149 (21.1) 0.333 
Cancer 43 (12.5) 107 (15.2) 0.238 
History of bleeding 64 (18.6) 110 (15.6) 0.228 
Smoking habit 55 (15.9) 104 (14.8) 0.613 
Anemia 76 (22.0) 97 (13.8) 0.001 
Abuse of alcohol 24 (7.0) 48 (6.8) 0.929 
Hepatic disease 29 (8.4) 40 (5.7) 0.093 
% TTR, median (IQR)* 63.4 (50.5–75.4) 64.6 (50.2–79.2) 0.187 
TTR < 65 %, n ( %)* 158/296 (53.4) 318/626 (50.8) 0.464 
TTR < 70 %, n ( %)* 184/296 (62.2) 373/626 (59.6) 0.455 
CHA2DS2-VASc, median (IQR) 5 (4–6) 4 (3–5) < 0.001 
HAS-BLED, median (IQR) 3 (2–4) 2 (2–3) < 0.001 

COPD/OSAH = chronic obstructive pulmonary disease/obstructive sleep 
apnoea/hypopnoea; IQR = interquartile range; TIA = transient ischemic attack; 
TTR = time in therapeutic range. 
*Time in therapeutic range available in 922 patients (296 from the group with 
polypharmacy and 626 from the group without polypharmacy). 
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(SLSTAY = 0.05). Results were reported as hazard ratio (HR) with 95 % 
CI. 

Annual event rates with their Poisson 95 % CI were calculated for 
patients with and without polypharmacy as the number of adverse 
clinical outcomes divided by the exposure period in patients-years (PYs), 
and expressed as number of events per 100 PYs. The difference between 
two annual event rates and the associated p-value was calculated. 
Finally, survival analyses by Kaplan-Meier estimates were performed to 
assess differences in event-free survival distributions, which were 
compared using the log-rank test. 

A p-value < 0.05 was accepted as statistically significant. Statistical 
analyses were performed using SPSS v. 25.0 (SPSS, Inc., Chicago, IL, 
USA), and MedCalc v. 16.4.3 (MedCalc Software bvba, Ostend, Belgium) 
for Windows. 

3. Results 

A total of 1050 patients (51.5 % females with a median age of 77 
[IQR 69–83] years old) were included in the study. The median 
CHA2DS2-VASc was 4 (IQR 3–5) and the median HAS-BLED was 2 (IQR 
2–3). 

The prevalence of polypharmacy was 32.9 % (n = 345). Patients with 
polypharmacy took a median of 5 drugs (IQR 5–6) whereas the median 
of drugs prescribed in patients without polypharmacy was 3 (IQR 2–4) 
(p < 0.001). 

Table 1 shows demographic and clinical characteristics of patients 
with and without polypharmacy. The prevalence of several comorbid-
ities was higher in patients with polypharmacy, as it did the CHA2DS2- 
VASc and HAS-BLED scores. Of note, patients with polypharmacy had a 
similar median TTR than patients without polypharmacy (63.4 % [IQR 
50.5–75.4] vs. 64.6 % [IQR 50.2–79.2]; p = 0.187), with no significant 
difference in the proportion of patients with TTR < 65 % (53.4 % vs. 
50.8 %; p = 0.464). Regarding drugs, all were significantly more 

common in patients with polypharmacy, except in the case of flecainide. 
The most common drug in both groups was beta-blockers, followed by 
lipids-lowering agents and diuretics in patients with polypharmacy; and 
diuretics and lipids-lowering agents in patients with no polypharmacy 
(Table 2). 

When we investigate variables associated with polypharmacy, we 
found that female sex (OR 1.50; p = 0.008), hypertension (OR 2.53; p <
0.001), diabetes (OR 3.11; p < 0.001), vascular disease (OR 3.08; p <
0.001), heart failure (OR 1.86; p < 0.001) and dyslipidemia (OR 2.61; p 
< 0.001) were independently related to the presence of polypharmacy, 
thus showing that polypharmacy is subordinate mainly to multi-
morbidity (Table 3). 

3.1. Polypharmacy and adverse events 

Regarding clinical events during the follow-up, the incidence of 
ischemic stroke/TIA was 3.62 (95 % CI 2.34–5.35) per 100 PYs in pa-
tients with polypharmacy and 2.98 (95 % CI 2.15–4.03) per 100 PYs in 
patients without polypharmacy (p = 0.437). Major bleeding events were 
more frequent in patients with polypharmacy (4.64 [95 % CI 3.17–6.55] 
vs. 2.27 [95 % CI 1.55–3.20] per 100 PYs; p = 0.003), but not the 
composite of major bleeding/CRNMB (11.01 [95 % CI 8.68–13.79] vs. 
9.22 [95 % CI 7.70–10.95] per 100 PYs; p = 0.218). Similarly, there 
were no significant differences in terms of all-cause mortality between 
patients with and without polypharmacy (9.13 [95 % CI 7.02–11.68] vs. 
7.80 [95 % CI 6.41–9.40] per 100 PYs; p = 0.319). However, patients 
with polypharmacy demonstrated a significantly higher incidence of net 
clinical outcomes (15.07 [95 % CI 12.32–18.26] vs. 11.21 [95 % CI 
9.53–13.10] per 100 PYs; p = 0.019), MACE (10.00 [95 % CI 
7.78–12.66] vs. 6.80 [95 % CI 5.51–8.31] per 100 PYs; p = 0.014), and 
composite thrombotic/thromboembolic events (7.83 [95 % CI 
5.88–10.21] vs. 4.04 [95 % CI 3.06–5.24] per 100 PYs; p < 0.001), as 
compared to patients without polypharmacy. 

Importantly, multivariate Cox regression analyses demonstrated that 

Table 2 
Distribution of drugs in patients with and without polypharmacy.  

Drug, n ( %) Polypharmacy 
N ¼ 345 

No 
polypharmacy 
N ¼ 705 

p- 
value 

Antiarrhythmics 
Amiodarone 
Flecainide 
Digoxin 

54 (15.7) 
64 (18.6) 
22 (6.4) 
53 (15.4) 

70 (9.9) 
55 (7.8) 
47 (6.7) 
41 (5.8) 

0.007 
< 0.001 
0.859 
< 0.001 

ACE inhibitors 98 (28.4) 161 (22.8) 0.049 
Angiotensin II receptor 

blockers 
194 (56.2) 262 (37.2) < 0.001 

Calcium channel blockers 152 (44.1) 168 (23.8) < 0.001 
Lipids-lowering agents 282 (81.7) 276 (39.1) < 0.001 
Beta-blockers 292 (84.6) 434 (61.6) < 0.001 
Diuretics 273 (79.1) 301 (42.7) < 0.001 
Oral antidiabetics 164 (47.5) 88 (12.5) < 0.001 
Insulin 71 (20.6) 20 (2.8) < 0.001 
Antiplatelets 161 (46.7) 97 (13.8) < 0.001 
ACE = angiotensin converting enzyme.  

Table 3 
Multivariate logistic regression analysis of the variables associated with 
polypharmacy.   

OR 95 % CI p-value 

Female sex  1.50 1.11–2.03 0.008 
Hypertension  2.53 1.51–4.22 < 0.001 
Diabetes  3.11 2.31–4.17 < 0.001 
Dyslipidemia  2.61 1.90–3.58 < 0.001 
Heart failure  1.86 1.35–2.58 < 0.001 
Vascular disease*  3.08 2.19–4.33 < 0.001 

*Coronary artery disease and/or peripheral artery disease. 
CI = confidence interval; OR = odds ratio. 

Fig. 1. Forest plot of adjusted hazard ratios for the primary and secondary 
outcomes according to the presence of absence of polypharmacy. TIA 
= transient ischemic attack; CRNMB = clinically relevant non-major bleeding; 
MACE = major adverse cardiovascular events. *Adjusted hazard ratios by the 
following variables: age, sex, hypertension, diabetes, ischemic stroke/TIA/SE, 
vascular disease, heart failure, chronic kidney disease, history of bleeding, 
alcohol abuse, hepatic disease, and cancer. 
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polypharmacy was an independent risk factor for major bleeding (aHR 
1.77, 95 % CI 1.07–2.92; p = 0.026), and composite thrombotic/ 
thromboembolic events (aHR 1.55, 95 % CI 1.05–2.31; p = 0.030) 
(Fig. 1). Kaplan-Meier survival analyses confirmed these observations 
(log-rank p-value = 0.002 for major bleeding and <0.001 for composite 
thrombotic/thromboembolic events) (Fig. 2). 

3.2. Subanalysis of polypharmacy and bleeding outcomes 

We further investigated whether the association of polypharmacy 
with bleeding outcomes was particularly driven by concomitant 
administration of antiplatelets. Thus, patients who had not antiplatelets 
among one of the at least 5 drugs to be considered polypharmacy pre-
sented not significantly higher risk of major bleeding (aHR 1.17, 95 % CI 
0.60–2.30; p = 0.642). On the contrary, patients whom polypharmacy 
included antiplatelets showed 252 % higher risk of major bleeding (aHR 
2.52, 95 % CI 1.43–4.44; p = 0.001). 

Similar results were found regarding major bleeding/CRNMB. Pa-
tients whom polypharmacy did not included antiplatelets prescribed 
had not significantly higher risk of major bleeding/CRNMB (aHR 0.95, 
95 % CI 0.64–1.40; p = 0.796), whereas patients whom polypharmacy 
included antiplatelets demonstrated increased major bleeding/CRNMB 
risk (aHR 1.60, 95 % CI 1.14–2.26; p = 0.007). 

4. Discussion 

This prospective real-world study shows that polypharmacy is highly 
prevalent among patients with AF taking VKAs, and that polypharmacy 
is associated with worse clinical outcomes. This is in accordance with 
data derived from previous studies and clinical trials, whereby the re-
ported prevalence of polypharmacy in patients with AF ranged from 30 
% to 64 %, although it varied according to the study population and the 
criteria established as the definition of polypharmacy [16–18]. 

Previous evidence indicated that anticoagulated patients with poly-
pharmacy have an increased probability of adverse events such as 
bleeding, and mortality [5,7]. A recent systematic review showed that 
polypharmacy is associated with 36–84 % increase in all-cause and 
cardiovascular mortality, 12–48 % increase in non-relevant bleeding, 
and 21–68 % increase of major bleeding [19]. A sub-study of the 
ROCKET trial also reported that patients with polypharmacy had an 
increased risk of non-major clinically relevant or major bleeding (aHR 
1.47, 95 % CI 1.31–1.65) [20]. Accordingly, our data show that poly-
pharmacy is associated with an increase in major bleeding events. This is 
could be particularly relevant if antiplatelets are one of the drugs leading 
to polypharmacy, as the risk of bleeding is higher when antiplatelet 

therapy is combined with OAC [21]. Furthermore, in our cohort, poly-
pharmacy was associated with an increase of thrombotic events. Thus, 
we demonstrated that polypharmacy is associated with higher risk of 
both bleeding and thrombosis. 

On the other hand, it is well known that VKAs interact with several 
drugs, which make difficult to reach and maintain a therapeutic INR, 
leading an unpredictable dose-response and an increased risk of 
bleeding or thromboembolic events [22,23]. In the ThrombEVAL study, 
the TTR was lower in individuals taking more of 5 drugs compared with 
individuals without polypharmacy. In addition, a significantly higher 
variability of INR measurements was found in the presence of poly-
pharmacy, and higher risk of bleeding, hospitalization and all-cause 
mortality [7]. Similarly, patients with polypharmacy in our study also 
showed lower TTR and a higher risk of adverse clinical outcomes. The 
use of NOACs might mitigate the interacting effect of several drugs on 
anticoagulation therapy, as they present less drug-drug interactions 
[24]. In fact, in an analysis of pooled data from the US Centers for 
Medicare and Medicaid Services and US commercial claims databases, 
the rate of adverse events was lower in patients with AF and poly-
pharmacy who were receiving NOACs compared to VKAs [25]. 

The underlying mechanisms by which polypharmacy is associated 
with adverse effects are multifactorial. It is important to highlight that 
patients with AF usually suffer from several cardiovascular risk factors 
and other comorbidities, which favors the administration of multiple 
drugs. Indeed, polypharmacy is a marker of multimorbidity and we 
clearly demonstrated here that polypharmacy was independently asso-
ciated with some of these common comorbidities, including hyperten-
sion, diabetes vascular disease, and heart failure. Thus, polypharmacy 
could be a marker of health status in AF patients, characterizing patients 
with a higher risk profile of multiple comorbidities and helping to 
identify frail patients. Beyond stroke prevention, symptom management 
and management of cardiovascular risk factors are equally needed in AF. 
Indeed, multimorbidity is common amongst AF patients and contributes 
to worse clinical outcomes and quality of life [26]. The management of 
AF could be well-addressed by following the integrated and holistic 
Atrial fibrillation Better Care (ABC) pathway [27], which encompasses 
the three main pillars of AF: avoiding stroke by using OAC therapy (A); 
better symptom management (B); and cardiovascular risk factors and 
comorbidities optimization (C). 

Patients with polypharmacy require special attention, based on 
closer and more intensive follow-up focused on their needs. It is central 
to carefully review the patients’ prescriptions to evaluate potential drug- 
drug interactions, the risk-benefit ratio of each treatment and to 
implement a close monitoring strategy. Strategies aimed at reducing 
inappropriate prescriptions or the cessation of unnecessary drugs that 

Fig. 2. Kaplan-Meier survival curves for the major bleeding and composite thrombotic/thromboembolic outcomes according to polypharmacy. Solid line = patients 
without polypharmacy; Dashed line = patients with polypharmacy. 
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sometimes are used lifelong are necessary. The de-prescription process 
can be associated with a reduction in adverse events [18,28]. For 
example, different focused interventions may aid in the de-prescription 
process of not yet required antiplatelets, leading to a reduction of 
bleeding [29]. Moreover, the use of polypills may help in achieving 
therapeutic targets and reduce the number of daily pills [30]. 

In this sense, an algorithm is proposed in Fig. 3, integrating the 
process of assessing polypharmacy and therefore also deprescribing, 
across the ABC pathway. 

4.1. Limitations 

Our study has some limitations. The main is its observational nature, 
with a Caucasian-based population and single centre design. It was 
performed in a single anticoagulation clinic. In addition, it should be 
noted that we included patients starting OAC therapy with VKA for the 
first time. Previous studies have shown that the initial period of OAC is 
associated with higher variability in INR values and an increased risk of 
adverse events, particularly bleeding ones, especially during the first 
three months of VKA therapy [11], which may have some influence on 
the results. However our dataset was collected prospectively, under a 
careful follow-up. Thus, all events (even very early ones) were recorded. 
Importantly, no patient was lost to follow-up for the present analysis. 

Additionally, we would like to recognize that our results could not 
apply to a NOAC-treated population, were the risk of several outcomes 
could be attenuated by the effect of NOACs, and polypharmacy may 
have a different degree of importance. Also, we should acknowledge the 
lack of data on non-cardiovascular drugs including those to treat epi-
lepsy that may also affect TTR for drug-drug interactions and have an 
impact on clinical outcomes. 

5. Conclusions 

In this “real world” AF cohort, we demonstrated that polypharmacy 
is highly prevalent and conditioning a worse prognosis due to its asso-
ciation with bleeding and thromboembolic events. Interestingly, the 
association of several conditions that were independently related to the 
presence of polypharmacy demonstrated that polypharmacy is 

subordinate mainly to multimorbidity. 
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[7] L. Eggebrecht, M. Nagler, S. Göbel, H. Lamparter, K. Keller, B. Wagner, et al., 
Relevance of polypharmacy for clinical outcome in patients receiving vitamin K 
antagonists, J. Am. Geriatr. Soc. 67 (3) (2019) 463–470. 

[8] N. Chen, A.B. Alam, P.L. Lutsey, R.F. MacLehose, J.S. Claxton, L.Y. Chen, et al., 
Polypharmacy, adverse outcomes, and treatment effectiveness in patients ≥75 with 
atrial fibrillation, J. Am. Heart Assoc. 9 (11) (2020), e015089. 

[9] G. Hindricks, T. Potpara, N. Dagres, E. Arbelo, J.J. Bax, C. Blomström-Lundqvist, et 
al., ESC guidelines for the diagnosis and management of atrial fibrillation 
developed in collaboration with the European Association of Cardio-Thoracic 
Surgery (EACTS), Eur. Heart J. 42 (5) (2020) 373–498, 2021. 

[10] H.A. Van Den Ham, O.H. Klungel, H.G. Leufkens, Van, T.P. Staa, The patterns of 
anticoagulation control and the risk of stroke, bleeding and mortality in patients 
with non-valvular atrial fibrillation, J. Thromb. Haemost. 11 (1) (2013) 107–115. 

[11] D.A. Garcia, R.D. Lopes, E.M. Hylek, New-onset atrial fibrillation and warfarin 
initiation: high risk periods and implications for new antithrombotic drugs, 
Thromb. Haemost. 104 (6) (2010) 1099–1105. 

[12] J.M. Rivera-Caravaca, F. Marín, M.A. Esteve-Pastor, J. Gálvez, G.Y.H. Lip, 
V. Vicente, et al., Murcia atrial fibrillation project II: protocol for a prospective 
observational study in patients with atrial fibrillation, BMJ Open 9 (12) (2019), 
e033712. 

[13] F.R. Rosendaal, S.C. Cannegieter, F.J. van der Meer, E. Briët, A method to 
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[16] V. Raparelli, M. Proietti, C. Buttà, P. Di Giosia, D. Sirico, P. Gobbi, et al., 
Medication prescription and adherence disparities in non valvular atrial fibrillation 
patients: an Italian portrait from the ARAPACIS study, Intern. Emerg. Med. 9 (8) 
(2014) 861–870. 

[17] A. Nobili, G. Licata, F. Salerno, L. Pasina, M. Tettamanti, C. Franchi, et al., 
Polypharmacy, length of hospital stay, and in-hospital mortality among elderly 
patients in internal medicine wards. The REPOSI study, Eur. J. Clin. Pharm. 67 (5) 
(2011) 507–519. 

[18] I.A. Scott, S.N. Hilmer, E. Reeve, K. Potter, D. Le Couteur, D. Rigby, et al., Reducing 
inappropriate polypharmacy: the process of deprescribing, JAMA Intern. Med. 175 
(5) (2015) 827–834. 

[19] C. Gallagher, K. Nyfort-Hansen, D. Rowett, C.X. Wong, M.E. Middeldorp, 
R. Mahajan, et al., Polypharmacy and health outcomes in atrial fibrillation: a 
systematic review and meta-analysis, Open Heart 7 (1) (2020), e001257. 

[20] J.P. Piccini, A.S. Hellkamp, J.B. Washam, R.C. Becker, G. Breithardt, S. 
D. Berkowitz, et al., Polypharmacy and the Efficacy and Safety of Rivaroxaban 
Versus Warfarin in the Prevention of Stroke in Patients With Nonvalvular Atrial 
Fibrillation, Circulation 133 (4) (2016) 352–360. 

[21] J.M. Rivera-Caravaca, F. Marín, M.A. Esteve-Pastor, M. Valdés, V. Vicente, 
V. Roldán, et al., Antiplatelet therapy combined with acenocoumarol in relation to 
major bleeding, ischaemic stroke and mortality, Int. J. Clin. Pract. 72 (3) (2018) 
e13069-e. 
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