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Abstract

:

Background and objectives: Patients with heart failure (HF) often present with non-valvular atrial fibrillation and require oral anticoagulation with coumarin anticoagulants such as acenocoumarol. The objective of this study was to evaluate the relationship between time in therapeutic range (TTR) and the risk of early readmission. Materials and Methods: A retrospective descriptive study was carried out on hospitalized patients with a diagnosis of HF between 2014 and 2018 who had adverse effects due to oral anticoagulation with acenocoumarol (underdosing, overdosing, or hemorrhage). Clinical, analytical, therapeutic, and prognostic variables were collected. TTR is defined as the duration of time in which the patient’s International Normalized Ratio (INR) values were within a desired range. Early readmission was defined as readmission within 30 days after hospital discharge. Patients were divided into two groups depending on whether or not they had a TTR less than 60% (TTR < 60%) over the 6 months prior to the adverse event. Results: In the cohort of 304 patients, the mean age was 82 years, 59.9% of the patients were female, and 54.6% had a TTR < 60%. Patients with TTR < 60% had a higher HAS-BLED score (4.04 vs. 2.59; p < 0.001) and INR (6 vs. 5.31; p < 0.05) but lower hemoglobin (11.67 vs. 12.22 g/dL; p < 0.05). TTR < 60% was associated with early readmission after multivariate analysis (OR: 2.05 (CI 95%: 1.16–3.61)). They also had a higher percentage of hemorrhagic events and in-hospital mortality but without reaching statistical significance. Conclusions: Patients with HF and adverse events due to acenocoumarol often have poor INR control, which is independently associated with a higher risk of early readmission.
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1. Introduction


The incidence of heart failure (HF) is progressively increasing in daily clinical practice and is often associated with non-valvular atrial fibrillation [1] (NVAF), requiring anticoagulant treatment [2]. Vitamin K antagonists (VKAs) have been used for many years as the cornerstone of stroke prevention in non-valvular atrial fibrillation (NVAF). However, treatment with VKAs is associated with a narrow therapeutic range that requires frequent monitoring of coagulation parameters, drug and food interactions, and a significant risk of bleeding, including intracranial haemorrhage (ICH).



Direct-acting oral anticoagulants (DOACs) have emerged as therapeutic alternatives in NVAF as they overcome many of the inherent disadvantages of VKAs. Based on the efficacy, safety, and convenient administration of DOACs, the current international guidelines recommend these agents as preferable to VKAs for most patients with NVAF for whom oral anticoagulation (OAC) is indicated [2]. Despite this, the use of VKAs is still significantly more predominant than DOACs in Spain [3,4] even if it has been reported that approximately 40% of AF patients on VKA treatment have poor control of anticoagulation [5,6,7]. This situation could result from the fact that the prescription of direct-acting anticoagulants in atrial fibrillation in Spain is subject to state funding through a pharmaceutical regulation. Not all patients wish to change treatment and assume its cost.



In this context, Acenocoumarol is currently the most frequently prescribed anticoagulant agent in Spain. Acenocoumarol should be periodically monitored using the International Normalized Ratio (INR), and the adequacy of anticoagulant therapy can be described using the time in therapeutic range (TTR). TTR can be calculated by the Rosendaal method or by the direct method, and a value below 65% or 60%, respectively, after 6 months of treatment would indicate a suboptimal control of the INR [8].



One of the disadvantages of the treatment with acenocoumarol is the difficulty of maintaining an adequate TTR. There are several studies reporting the evaluation of the control of anticoagulation in patients with NVAF treated with acenocoumarol. One study found that 40% of the patients treated in primary care facilities showed inadequate anticoagulation control in the previous 12 months [9], while another study noted that despite the high thromboembolic risk, only 47% of the patients treated in Internal Medicine and Neurology consultations were well controlled [10]. In addition, in a systematic review of the literature, Vestergaard et al. concluded that higher TTR values were associated with a lower percentage of complications, especially hemorrhages [11].



HF leads to a deterioration of the patient’s quality of life as well as an increased risk of complications and hospital admissions, despite improvements in management and pharmacotherapy [12,13]. Anticoagulation with anti-vitamin K drugs in these patients could worsen this situation by increasing the risk of hospitalization in those who have suboptimal anticoagulation control [14].



The main objective of our study was to define the clinical characteristics of patients with non-atrial valvular fibrillation and heart failure who presented an adverse reaction to oral anticoagulation with acenocumarol. The second was to evaluate the relationship between TTR and early hospital readmission (defined as admission within thirty days after hospital discharge) as well as the relationship between TTR and the risk of mortality and adverse events due to anticoagulation.




2. Methods


We conducted an observational and retrospective cohort study including the data from patients admitted to San Carlos University Hospital between January 2014 and August 2018. We accessed the Spanish Minimum Basic Data Set (CMBD) [15], which is a database established in 1987 of characteristics of patients admitted to nearly 300 hospitals in Spain that contains information including demographics such as age, sex, and residence, episodes of hospitalization, diagnoses, and procedures performed during hospitalization coded by either ICD9CM or ICD10 systems. We included patients with main diagnoses of the CMBD CI (I428) and Adverse effect of anticoagulation (T24.515) according to ICD-9 coding from January 2014 to December 2015, and congestive IC (I50) and Adverse effect of anticoagulants (T45.515) according to ICD-10 coding from January 2016 to August 2018. Patients with heart failure and who have presented an adverse reaction to anticoagulation (bleeding, overdose) as well as those with the diagnosis of NVAF and on treatment with acenocoumarol for more than six months before the adverse event were included. To avoid duplicating patients, we checked the medical history numbers. If two history numbers coincided in our database, we included also the first hospitalization. In these cases, the duplicate history number always corresponded to the readmission of the same patient.



Clinical variables encompassing the CHA2DS2-VASc and HAS-BLED scales were collected [16,17]. This included the age, history of HF, arterial hypertension, diabetes mellitus, stroke and vascular ischemia, abnormal renal function (serum creatinine greater than 200 μmol/L, history of renal transplantation, or dialysis treatment), abnormal liver function (bilirubin two times above the normal range, aspartate transaminase, aspartate transaminase, alkaline phosphatase three times above the normal range, or the presence of cirrhosis), anemia or previous bleeding episodes, labile INR defined as the TTR calculated by the direct method less than 60% in the last 6 months prior to the adverse event, and a previous history of alcohol consumption or use of non-steroidal anti-inflammatory or antiplatelet agents.



The analytical variables collected were the INR at the time of the adverse event, hemoglobin, and the glomerular filtration rate according to the CKD-EPI formula. Diagnostic variables were considered as overdosing (if the INR value was greater than 3), underdosing (if the INR value was less than 2), and hemorrhage. Hemorrhage was classified as cerebral, gastrointestinal, or any other type (encompassing other bleeding complications). Therapeutic variables were collected and classified into two groups depending on whether the patient’s therapeutic management was performed during admission (temporary suspension of anticoagulation, administration of vitamin K, or transfusion of red blood cells) or discharge (permanent anticoagulation discontinuation, maintenance of acenocoumarol, switch to heparin or direct action anticoagulants, and continuation of antiplatelet therapy). The average hospital stay, early readmission, and in-hospital mortality were also analyzed.



The study population was subsequently divided into two groups depending on whether or not the TTR was less than 60% (TTR < 60%).Variables were compared and analyzed between both groups. Quantitative variables are presented as mean and standard deviation (SD) and qualitative variables as counts and percentages. Student T-test was used for independent samples of quantitative variables and the chi-square test was used for comparison of qualitative variables. A bivariate analysis was performed using clinical variables in relation to anticoagulation (age, sex, CHADs Vasc, HAS-BLED, glomerular filtration rate, and TTR) in readmitted and non-readmitted patients. Those variables showing a statistical significance in this model were subsequently entered in a multivariate analysis.



A multivariate analysis by logistic regression was performed with the variable “readmission” as a dependent variable and the covariates that were either statistically significant in the bivariate analysis or had a prognostic relevance such as age, TTR < 60%, and glomerular filtration rate. Statistical significance was set at p < 0.05. Statistical analysis was performed using SPSS (IBM Corporation. Released 2016, IBM SPSS Statistics for Windows, v24.0, IBM Corporation, Armonk, NY, USA). The study was approved by the Clinical Research Ethics Committee of the hospital. The data collected were treated in accordance with the Organic Law IS/2016 for the protection of personal data.




3. Results


A total of 357 patients were initially enrolled, but only 304 met the inclusion criteria. The mean age was 82.4 ± 7.9 years, and females represented 59.9% of the sample. Mean CHA2DS2-VASc score was 4.7 ± 1.3 and mean HAS-BLED scale was 3.37 ± 1.44. The mean values of analytical values were: INR at the time of the adverse event 5.69 ± 2.82; hemoglobin 11.98 ± 1.95 g/dL, and glomerular filtration rate (CKD-EPI) 49.67 ± 21.51 mL/min.



In evaluation of diagnostic variables, 2.57% of patients were noted to have underdosing of acenocoumarol (mean INR value 1.41 ± 0.2) compared to 97.43% of patients with acenocoumarol overdosing (mean INR value 5.73 ± 3.27). In addition, 11.2% (n = 34) of patients presented any kind of bleeding complication: one intracranial hemorrhage, 13 gastrointestinal bleeding, and 20 other types of hemorrhage. In the sample, 23.16% of the patients were readmitted within 30 days after hospital discharge, and in-hospital mortality was 7.38%. The leading cause of early readmission in the patients in our study was heart failure, in 45 of 72 of the patients who were readmitted, followed by bleeding from any cause, in 16 of 72 of the patients, and other causes, in 11 of 72 patients. (Table 1).



Table 2 shows the results from the bivariate analysis based on a TTR < 60% or not. The group with TTR value < 60% represented 54.6% (n = 166) of the patients and the group with a TTR value greater than 60% represented 45.4% (n = 138) of the patients. A higher HAS-BLED scale score (4.04 ± 1.35 vs. 2.59 ± 1.09; p < 0.001) was found in patients with a TTR < 60% compared to patients with TTR > 60%. They also showed higher INR levels at the time of the event (6 ± 2.82 vs. 5.31 ± 2.53; p < 0.05) and lower hemoglobin levels (11.67 ± 1.96 g/dL vs. 12.22 ± 1.88 g/dL; p < 0.05). In patients with a TTR value < 60%, more cases of overdosing (52.3% vs. 42.8%; p = 0.286) and hemorrhagic events (7.2% vs. 4.9%; p = 0.527) were noted, although this did not reach statistical significance. Regarding management at discharge, anticoagulant treatment with acenocoumarol was continued in fewer patients with a TTR <60% compared to those with a TTR > 60% (66.8% vs. 79.8%; p < 0.05), although the treatment was more frequently switched to another type of anticoagulant drug (heparin or direct-acting oral anticoagulants) (18.9% vs. 10.5%; p < 0.05). The switch to heparin (13.2% vs. 7.9%; p < 0.05) or direct-acting anticoagulants (7.2% vs. 2.9%; p < 0.05) was relevant in the first group. Early hospital readmission was higher in patients with a TTR < 60% (16.1% vs. 7.6%; p < 0.05), and a similar trend in in-hospital mortality (5.6% vs. 2.6%; p = 0.16) was observed.



In the bivariate analysis, age, glomerular filtration rate and the TTR < 60% were the variables associated to readmission in patients with heart failure, NVAF, and adverse reaction to oral anticoagulation (p = 0.04, p = 0.01, and p = 0.40 respectevely (Table 3). These results were also confirmed in the multivariate analysis (Table 4).




4. Discussion


In our study, 54.6% of the patients had a TTR < 60%, similar to that reported in the ALADIN study. However, this result was higher than that of the ANFAGAL study [18], in which 41.5% of the patients had a TTR < 60%. The importance of improving control during anticoagulation therapy was also shown in another study showing a mean TTR of 40% with a mean anticoagulation treatment of 5.4 years in anticoagulant treatment [19].



An important factor leading to this result in the current study was the mean age of the population studied (82 years). Anticoagulation in elderly patients represents a significant challenge because of the frequent association with other medical conditions that can modify not only the therapy indication but also the type and dosage of drug, tolerance, compliance, safety profile, and the expected results. Among these health determinants, it is important to note the interplay of frailty, disability, comorbidity, polypharmacy, cognitive impairment, risk of falling, nursing home residence, nutritional status, oral feeding problems, sensory disorders, and personal and social issues.



The association between the diagnosis of acute HF and a lower value of TTR has been reported previously [20]. Kose et al. described a relationship between the fluctuation of atrial natriuretic peptide levels in patients with HF with poor control of INR, emphasizing that these patients would benefit from closer monitoring [21]. However, there are other factors that influence the quality of anticoagulation. Faricloth et al., in a retrospective study evaluating the TTR within the prior 19 months, found that diet, non-compliance, and drug interactions could be precipitating factors [22]. Eggebrecht et al. also reported that patients with co-morbidities and polypharmacy had increased numbers of adverse events when treated with anti-vitamin K therapy [23].



Risk–benefit is considered before switching from VKAs to DOACs in patients with poor INR control in our country [24]. Despite this, the results of our study showed that more than half of the patients with TTR < 60% are maintained on acenocoumarol treatment. A similar result was reported in another study conducted in hospitalized patients receiving anticoagulant therapy with acenocoumarol, in which INR control also worsened during hospitalization and was associated with a longer hospital stay [25]. Anemia, bleeding, and a higher number of hospitalizations was associated with warfarin treatment discontinuation in patients with NVAF [26].



The percentage of bleeding events in our study was low (12.2%) probably as a result of the sample’s size. Patients with a TTR < 60% were more prone to develop a hemorrhagic event. Inoue et al. had previously described this relationship in a study with elderly patients with NVAF in which TTR below 40% increased the risk of bleeding, while in patients with TTR > 70%, the thromboembolic risk was reduced [27]. Similarly, Senoo and Lip demonstrated a negative correlation between TTR and any clinically relevant hemorrhagic event [28]. In a retrospective study of 53,935 patients in Finland, a lower TTR was associated with an increased risk of intracranial hemorrhage [29]. However, there are no studies evaluating this relationship in patients with HF.



The mortality rate in our cohort was higher in patients with a TTR < 60% without reaching statistical significance probably due to the small simple size. In a recent Spanish study, INR in the suboptimal range at admission in patients with HF treated with acenocoumarol for NVAF was associated with a higher risk of mortality in long-term follow-up [30]. An American retrospective study showed the relationship between different causes of mortality (hemorrhages, strokes) and poor warfarin treatment control [31]. Similarly, Rivera-Caravaca observed in his study an increase in the risk of mortality and significant clinical events (major bleeding, systemic embolism, HF) in those patients with poor INR control [32].



The TTR < 60% was significantly associated in the multivariate analysis with early readmission. There are few studies analyzing this parameter in patients with HF and treated with anti-vitamin K anticoagulants. As previously mentioned, Rivera-Caravaca et al. demonstrated that alterations in TTR were associated with a higher number of clinical events such as HF. Bhattarai et al. evaluated the impact of warfarin and direct-acting anticoagulants on hospital readmission within 30 days after hospital discharge and found that readmissions rates were higher in patients treated with warfarin [33]. Mahesh et al. analyzed readmissions after coronary angiography and observed a higher percentage of readmission rates in those treated with warfarin at discharge [34]. Brunetti et al. demonstrated the importance of patient participation in education programs for the management of anticoagulants such as warfarin in order to reduce hospital readmissions at 90 days [35].



The present study has some limitations due to its design. First, the sample size is small to assess bleeding events and mortality. Establishing causality–effect relationships between the quality of anticoagulation and the risk of early readmission is complicated, so these results should be carefully interpreted. In addition, the diagnosis of HF was obtained from the CMBD diagnostic coding system, without taking into account the proBNP value and transthoracic echocardiogram report. Of note, there is no control group of patients with HF on treatment with acenocoumarol without adverse events. Even though this is a retrospective study, the clinical variables of our administrative base were reviewed by physicians who assigned the outcome variable of both readmission and mortality, which may add an additional clinical value



In accordance with the latest clinical practice guidelines for the treatment of heart failure, our study reinforces the need to switch from antivitamin K drugs to new oral anticoagulants. In the case of not being able to do so due to lack of funding for these drugs, we recommend stricter anticoagulation control in patients with TTR < 60%.




5. Conclusions


Although previous studies have evaluated the impact between TTR and anticoagulation complications in patients with HF, our study is the first to specifically analyze the relationship between TTR and the risk of readmission within 30 days after hospital discharge. In those patients admitted with HF who had an adverse event due to anticoagulation with acenocoumarol, a TTR < 60% was independently associated with the risk of early readmission. A higher percentage of in-hospital mortality and hemorrhagic complications was also observed in these patients, although statistical significance was not reached. More than half of the patients with TTR < 60% continued acenocoumarol at hospital discharge. Improved control of anticoagulation therapy could reduce these complications.







Author Contributions


Conceptualization, R.Á.M.-S., A.E.C.-E., E.E.D.-P., C.E.C.-B., C.M.C.-d.L., L.L.-G., M.R.-M., J.M.-M., C.O.-G., N.L.-V., E.A., E.C.-M., M.M.-B.; methodology, R.Á.M.-S., A.E.C.-E., N.L.-V., E.A., E.C.-M., M.M.-B.; software, R.Á.M.-S., N.L.-V., M.M.-B.; validation, R.Á.M.-S., N.L.-V., E.A., E.C.-M., M.M.-B.; formal analysis, R.Á.M.-S., N.L.-V., M.M.-B.; investigation, R.Á.M.-S., A.E.C.-E., E.E.D.-P., C.E.C.-B., C.M.C.-d.L., L.L.-G., M.R.-M., J.M.-M., C.O.-G., N.L.-V., E.A., E.C.-M., M.M.-B.; resources, R.Á.M.-S., A.E.C.-E., E.C.-M., J.M.-M., M.M.-B.; data curation, R.Á.M.-S., J.M.-M., N.L.-V., E.A., M.M.-B.; writing—original draft preparation, R.Á.M.-S., A.E.C.-E., N.L.-V., E.A., E.C.-M., M.M.-B.; writing—R.Á.M.-S., N.L.-V., E.A.,M.M.-B.; visualization, R.Á.M.-S., N.L.-V., M.M.-B.; supervision, R.Á.M.-S., A.E.C.-E., N.L.-V., E.A., E.C.-M., M.M.-B.; project administration, R.Á.M.-S., M.M.-B. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


The study was conducted according to the guidelines of the Declaration of Helsinki, and approved by Clinical Research Ethics Committee of San Carlos University Hospital (protocol code 19/414-E on 16 October 2019).




Informed Consent Statement


Not applicable.




Conflicts of Interest


The authors declare no competing interest.




References


	



Prabhu, S.; Voskoboinik, A.; Kaye, D.M.; Kistler, P.M. Atrial Fibrillation and Heart Failure—Cause or Effect? Hear. Lung Circ. 2017, 26, 967–974. [Google Scholar] [CrossRef]

	



Hindricks, G.; Potpara, T.; Dagres, N.; Arbelo, E.; Bax, J.J.; Blomström-Lundqvist, C.; Boriani, G.; Castella, M.; Dan, G.A.; Dilaveris, P.E.; et al. 2020 ESC Guidelines for the diagnosis and management of atrial fibrillation developed in collaboration with the European Association for Cardio-Thoracic Surgery (EACTS). Eur. Heart J. 2021, 42, 373–498. [Google Scholar] [CrossRef] [PubMed]

	



Escobar, C.; Borrás, X.; Freire, R.B.; González-Juanatey, C.; Morillas, M.; Muñoz, A.V.; Gómez-Doblas, J.J. A Delphi consensus on the management of oral anticoagulation in patients with non-valvular atrial fibrillation in Spain: ACOPREFERENCE study. PLoS ONE 2020, 15, e0231565. [Google Scholar] [CrossRef] [PubMed]

	



Moreno-Arribas, J.; Bertomeu-González, V.; Anguita-Sanchez, M.; Cequier, Á.; Muñiz, J.; Castillo, J.; Sanchis, J.; Roldán, I.; Marín, F.; Bertomeu-Martínez, V.; et al. Choice of New Oral Anticoagulant Agents Versus Vitamin K Antagonists in Atrial Fibrillation: FANTASIIA Study. J. Cardiovasc. Pharmacol. Ther. 2016, 21, 150–156. [Google Scholar] [CrossRef] [PubMed]

	



Anguita Sanchez, M.; Bertomeu Martinez, V.; Cequier Fillat, A. Quality of Vitamin K Antagonist Anticoagulation in Spain: Prevalence of Poor Control and Associated Factors. Rev. Española Cardiol. 2015, 68, 761–768. [Google Scholar] [CrossRef]

	



Barrios, V.; Escobar, C.; Prieto, L.; Osorio, G.; Polo, J.; Lobos, J.M.; Vargas, D.; García, N. Anticoagulation Control in Patients With Nonvalvular Atrial Fibrillation Attended at Primary Care Centers in Spain: The PAULA Study. Rev. Española Cardiol. 2015, 68, 769–776. [Google Scholar] [CrossRef]

	



Cinza-Sanjurjo, S.; Rey-Aldana, D.; Gestal-Pereira, E.; Calvo-Gomez, C. Assessment of Degree of Anticoagulation Control in Patients With Atrial Fibrillation in Primary Health Care in Galicia, Spain: ANFAGAL Study. Rev. Española Cardiol. 2015, 68, 753–760. [Google Scholar] [CrossRef]

	



Caldeira, D.; Cruz, I.; Morgado, G.; Stuart, B.; Gomes, A.C.; Martins, C.; João, I.; Pereira, H. Is the time in therapeutic range using the ratio of tests equivalent to the Rosendaal method? Blood Coagul. Fibrinolysis 2015, 26, 972–976. [Google Scholar] [CrossRef]

	



Barrios, V.; Escobar, C.; Prieto, L.; Osorio, G.; Polo, J.; Lobos, J.M.; Vargas, D.; García, N. Control de la anticoagulación en pacientes con fibrilación auricular no valvular asistidos en atención primaria en España. Estudio PAULA. Rev. Española Cardiol. 2015, 68, 769–776. [Google Scholar] [CrossRef]

	



Muruaga, M.C.; Reig, G.; Vivancos, J.; González, Á.; Cardona, P.; Ramírez-Moreno, J.; Martí-Fábregas, J.; Fernández, C.S.; Pose, A.; Díaz, J.A.; et al. Factores asociados al mal control de la anticoagulación con antivitamina K en pacientes con fibrilación auricular no valvular atendidos en consultas de Medicina Interna y Neurología. Estudio ALADIN. Rev. Española Cardiol. 2018, 218, 327–335. [Google Scholar] [CrossRef]

	



Vestergaard, A.S.; Skjøth, F.; Larsen, T.B.; Ehlers, L.H. The importance of mean time in therapeutic range for complication rates in warfarin therapy of patients with atrial fibrillation: A systematic review and meta-regression analysis. PLoS ONE 2017, 12, e0188482. [Google Scholar] [CrossRef] [PubMed]

	



Jorge, A.J.L.; Rosa, M.L.G.; Correia, D.M.D.S.; Martins, W.D.A.; Ceron, D.M.M.; Coelho, L.C.F.; Soussume, W.S.N.; Kang, H.C.; Moscavitch, S.D.; Mesquita, E.T. Evaluation of Quality Life in Patients with and without Heart Failure in Primary Care. Arq. Bras. Cardiol. 2017, 109, 248–252. [Google Scholar] [CrossRef] [PubMed]

	



Blood, A.J.; Fraiche, A.M.; Eapen, Z.J. Is an Admission for Decompensated Heart Failure Inevitable? Prog. Cardiovasc. Dis. 2017, 60, 171–177. [Google Scholar] [CrossRef]

	



Lee, T.C.; Qian, M.; Lip, G.Y.; Di Tullio, M.R.; Graham, S.; Mann, D.L.; Nakanishi, K.; Teerlink, J.R.; Freudenberger, R.S.; Sacco, R.L.; et al. Heart Failure Severity and Quality of Warfarin Anticoagulation Control (from the WARCEF Trial). Am. J. Cardiol. 2018, 122, 821–827. [Google Scholar] [CrossRef]

	



Ministerio de Sanidad, Consumo y Bienestar Social. Gobierno de España. Registro de Actividad de Atención Especializada. RAE-CMBD. Available online: https://www.mscbs.gob.es/estadEstudios/estadisticas/cmbdhome.htm (accessed on 29 October 2019).

	



Lip, G.Y.; Nieuwlaat, R.; Pisters, R.; Lane, D.A.; Crijns, H.J. Refining clinical risk stratification for predicting stroke and thromboembolism in atrial fibrillation using a novel risk factor-based approach: The euro heart survey on atrial fibrillation. Chest 2010, 137, 263–272. [Google Scholar] [CrossRef]

	



Pisters, R.; Lane, D.A.; Nieuwlaat, R.; de Vos, C.B.; Crijns, H.J.; Lip, G.Y. A novel user-friendly score (HAS-BLED) to assess 1-year risk of major bleeding in patients with atrial fibrillation: The Euro Heart Survey. Chest 2010, 138, 1093–1100. [Google Scholar] [CrossRef] [PubMed]

	



Cinza-Sanjurjo, S.; Rey-Aldana, D.; Gestal-Pereira, E.; Calvo-Gomez, C. Evaluación del grado de anticoagulación de pacientes con fibrilación auricular en el ámbito de atención primaria de Galicia. Estudio ANFAGAL. Rev. Española Cardiol. 2015, 68, 753–760. [Google Scholar] [CrossRef]

	



Urbonas, G.; Valius, L.; Šakalytė, G.; Petniūnas, K.; Petniūnienė, I. The Quality of Anticoagulation Therapy among Warfarin-Treated Patients with Atrial Fibrillation in a Primary Health Care Setting. Medicina 2019, 55, 15. [Google Scholar] [CrossRef] [PubMed]

	



Hylek, E.M. Vitamin K antagonists and time in the therapeutic range: Implications, challenges, and strategies for improvement. J. Thromb. Thrombolysis 2013, 35, 333–335. [Google Scholar] [CrossRef]

	



Kose, E.; Arai, S.; An, T.; Kikkawa, A.; Aoyama, T.; Matsumoto, Y.; Hayashi, H. Analysis of factors affecting time in therapeutic range control after warfarin administration. Pharmazie 2015, 70, 494–498. [Google Scholar] [CrossRef] [PubMed]

	



Faircloth, J.M.; Miner, K.M.; Alsaied, T.; Nelson, N.; Ciambarella, J.; Mizuno, T.; Palumbo, J.S.; Vinks, A.A.; Veldtman, G.R. Time in therapeutic range as a marker for thrombotic and bleeding outcomes in Fontan patients. J. Thromb. Thrombolysis 2017, 44, 38–47. [Google Scholar] [CrossRef]

	



Eggebrecht, L.; Nagler, M.; Göbel, S.; Lamparter, H.; Keller, K.; Wagner, B.; Panova-Noeva, M.; Cate, V.T.; Bickel, C.; Lauterbach, M.; et al. Relevance of Polypharmacy for Clinical Outcome in Patients Receiving Vitamin K Antagonist. J. Am. Geriatr. Soc. 2019, 67, 463–470. [Google Scholar] [CrossRef]

	



Ministerio de Sanidad, Consumo y Bienestar Social. Gobierno de EspañaGobierno de España. Criterios y Recomendaciones Generales Para el Uso de Los Anticoagulantes Orales Directos (ACOD) en la Prevención del Ictus y la Embolia Sistémica en Pacientes Con Fibrilación Auricular No Valvular. Available online: https://www.aemps.gob.es/medicamentosUsoHumano/informesPublicos/docs/criterios-anticoagulantes-orales.pdf (accessed on 21 November 2016).

	



Insenser, B.B.; Uriel, U.P.; Biosca, A.S.; Martínez, J.S. Control de la anticoagulación en pacientes hospitalizados con fibrilación auricular no valvular en tratamiento crónico con anticoagulantes orales. Rev. Clínica Española 2018, 218, 267–269. [Google Scholar] [CrossRef] [PubMed]

	



Spivey, C.A.; Qiao, Y.; Liu, X.; Mardekian, J.; Parker, R.B.; Phatak, H.; Claflin, A.B.; Kachroo, S.; Abdulsattar, Y.; Chakrabarti, A.; et al. Discontinuation/Interruption of Warfarin Therapy in Patients with Nonvalvular Atrial Fibrillation. J. Manag. Care Spéc. Pharm. 2015, 21, 596–606. [Google Scholar] [CrossRef] [PubMed]

	



Inoue, H.; Kodani, E.; Atarashi, H.; Okumura, K.; Yamashita, T.; Okuyama, Y.; Origasa, H.; for the J-RHYTHM Registry Investigators. Time in Therapeutic Range and Disease Outcomes in Elderly Japanese Patients with Nonvalvular Atrial Fibrillation. Circ. J. 2018, 82, 2510–2517. [Google Scholar] [CrossRef] [PubMed]

	



Senoo, K.; Lip, G.Y. Female Sex, Time in Therapeutic Range, and Clinical Outcomes in Atrial Fibrillation Patients Taking Warfarin. Stroke 2016, 47, 1665–1668. [Google Scholar] [CrossRef]

	



Tiili, P.; Putaala, J.; Mehtälä, J.; Khanfir, H.; Niiranen, J.; Korhonen, P.; Raatikainen, P.; Lehto, M. Poor Quality of Warfarin Treatment Increases the Risk of All Types of Intracranial Hemorrhage in Atrial Fibrillation. Circ. J. 2019, 83, 540–547. [Google Scholar] [CrossRef]

	



Santas, E.; Miñana, G.; Gummel, J.; Farcasan, R.; Payá, A.; Heredia, R.; Bodí, V.; Mollar, A.; Bertomeu-González, V.; Chorro, F.J.; et al. International Normalized Ratio and Mortality Risk in Acute Heart Failure and Nonvalvular Atrial Fibrillation Patients Receiving Vitamin K Antagonist. Rev. Española Cardiol. 2019, 72, 616–624. [Google Scholar] [CrossRef]

	



Liu, S.; Li, X.; Shi, Q.; Hamilton, M.; Friend, K.; Zhao, Y.; Horblyuk, R.; Hede, S.; Shi, L. Outcomes associated with warfarin time in therapeutic range among US veterans with nonvalvular atrial fibrillation. Curr. Med Res. Opin. 2018, 34, 415–421. [Google Scholar] [CrossRef]

	



Rivera-Caravaca, J.M.; Roldán, V.; Esteve-Pastor, M.A.; Valdés, M.; Vicente, V.; Marín, F.; Lip, G.Y. Reduced Time in Therapeutic Range and Higher Mortality in Atrial Fibrillation Patients Taking Acenocoumarol. Clin. Ther. 2018, 40, 114–122. [Google Scholar] [CrossRef]

	



Bhattarai, M.; Hudali, T.; Robinson, R.; Al-Akchar, M.; Vogler, C.; Chami, Y. Impact of oral anticoagulants on 30-day readmission: A study from a single academic centre. BMJ Evid. Based Med. 2019, 24, 10–14. [Google Scholar] [CrossRef] [PubMed]

	



Vidula, M.K.; McCarthy, C.P.; Butala, N.M.; Kennedy, K.F.; Wasfy, J.H.; Yeh, R.W.; Secemsky, E.A. Causes and predictors of early readmission after percutaneous coronary intervention among patients discharged on oral anticoagulant therapy. PLoS ONE 2018, 13, e0205457. [Google Scholar] [CrossRef] [PubMed]

	



Brunetti, L.; Lee, S.-M.; Doherty, N.; Suh, D.; Kim, J.-E.; Lee, S.-H.; Choi, Y.C.; Suh, D.-C. Impact of warfarin discharge education program on hospital readmission and treatment costs. Int. J. Clin. Pharm. 2018, 40, 721–729. [Google Scholar] [CrossRef] [PubMed]








[image: Table] 





Table 1. Clinical characteristic in patients with heart failure (HF) and adverse reaction toanticogulation.
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	Variable
	





	Age (years) (mean, SD)
	82.48 ± 7.90



	Female (n, %)
	181 (59.5%)



	Medical antecedents
	



	Arterial hypertension (n, %)
	269 (88.5%)



	Diabetes mellitus (n, %)
	132 (43.4%)



	Heart failure (n, %)
	272 (89.5%)



	Previous stroke or transient vascular accident (n, %)
	46 (15.1%)



	Previous vascular ischemia (n, %)
	78 (25.6%)



	Abnormal renal function (n, %)
	27 (8.9)



	Abnormal liver function (n, %)
	9 (3%)



	Anemia/hemorrhage (n, %)
	104 (34.2%)



	INR lability (TTR < 60%)(n, %)
	166 (54.6%)



	INR at the time of the event (mean, SD)
	5.69 ± 2.82



	CHA2DS2-VASc (mean, SD)
	4.70 ± 1.30



	HAS-BLED (mean, SD)
	3.37 ± 1.44



	Hemoglobin at admission (mean, SD) (g/dL)
	11.98 ± 1.95



	Glomerular filtration rate at admission (CKD-EPI, mL/min/1.73m2) (mean, SD)
	49.67 ± 21.51



	Anti-platelet treatment (n, %)
	46 (15.1%)



	Acenocoumarol underdose (n, %)
	9 (0.03%)



	Acenocoumarol overdose (n, %)
	289 (95%)



	Intracranial hemorrhage (n, %)
	1 (0.3%)



	Gastrointestinal bleeding (n, %)
	13 (4.3%)



	Other hemorrhages (n, %)
	20 (6.6%)



	Total hemorrhage(n, %)
	37 (12.2%)



	Discontinuation of anticoagulation during hospitalization (n, %)
	227 (74.7%)



	Vitamin K (n, %)
	49 (16.1%)



	Blood transfusion (n, %)
	25 (8.2%)



	Anticoagulation discontinued at discharge (n, %)
	12 (3.9%)



	Anticoagulation maintained at discharge (n, %)
	243 (79.9%)



	Anticoagulation modification at discharge (n, %)
	22 (7.2%)



	Switch to heparin at discharge (n, %)
	33 (10.8%)



	Switch to direct anticoagulant at discharge (n, %)
	16 (5.3%)



	Anti-platelet at discharge (n, %)
	35 (11.5%)



	Mean length of stay (days) (mean, SD)
	9.13 ± 8.7



	Early readmission (n, %)
	72 (23.7)



	In hospital mortality (n, %)
	25 (8.2%)
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Table 2. Bivariate analysis of patients with HF, adverse reaction to anticoagulation, and therapeutic range (TTR) higher or lower than 60%.
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	Variables
	TTR < 60%

n = 164
	TTR > 60%

n = 140
	p





	Age (mean, SD)
	83.45 ± 7.88
	83.38 ± 7.98
	0.95



	Female (n, %)
	98 (32.2%)
	83 (27.3%)
	0.08



	CHADSVASC (mean, SD)
	4.79 ± 1.35
	4.63 ± 1.23
	0.21



	HAS-BLED (mean, SD)
	4.04 ± 1.35
	2.59 ± 1.11
	<0.05



	Labile INR (TTR < 60%) (mean, SD)
	6.00 ± 2.71
	5.31 ± 2.92
	<0.05



	Glomerular filtration rate at admission (CKD-EPI, mL/min/1.73 m2) (mean, SD)
	48.98 ± 22.00
	0.49 ± 20.98
	0.54



	Hemoglobin at admission (g/dL) (mean, SD)
	11.67 ± 1.95
	12.22 ± 1.91
	<0.05



	Acenocoumarol underdose (n, %)
	3 (0.9%)
	6 (1.9%)
	0.45



	Acenocoumarol overdose (n, %)
	161 (52%)
	128 (42%)
	0.14



	Hemorrhage (n, %)
	21 (7.5%)
	15 (5%)
	0.32



	Anticoagulation discontinued at admission (n, %)
	71 (23.3%)
	44 (14.4%)
	0.06



	Vitamin K (n, %)
	32 (10.5%)
	17 (5.6%)
	0.1



	Blood transfusion (n, %)
	15 (4.9%)
	10 (3.3%)
	0.57



	Anticoagulation discontinued at discharge (n, %)
	12 (3.9%)
	7 (2.3%)
	0.26



	Anticoagulation maintained at discharge (n, %)
	110 (36.1%)
	112 (36.8%)
	<0.05



	Anticoagulation modified at discharge (n, %)
	31 (10.1%)
	15 (4.9%)
	<0.05



	Switch to heparin at discharge (n, %)
	22 (7.2%)
	11 (3.6%)
	<0.05



	Switch to direct anticoagulant at discharge (n, %)
	12 (3.9%)
	4 (1.3%)
	<0.05



	Early readmission (n, %)
	49 (16.1%)
	23 (7.6%)
	<0.05



	In hospital mortality (n, %)
	17 (5.6%)
	8 (2.6%)
	0.1
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Table 3. Bivariate analysis between HF and non-valvular atrial fibrillation (NVAF) patients with and without hospital readmission within 30 days and adverse reaction to oral anticoagulation.
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	Variables
	No Readmission

n = 232
	Readmission

n = 72
	p





	Age (mean, SD)
	83.00 ± 7.5
	80.83 ± 8.78
	0.040



	Female (n, %)
	143 (61.6%)
	38 (58.8%)
	0.218



	CHADSVASC (mean, SD)
	4.65 ± 1.22
	4.74 ± 1.52
	0.085



	HAS-BLED (mean, SD)
	3.33 ± 1.41
	3.56 ± 1.53
	0.22



	TTR < 60% (n, %)
	117 (54.4%)
	49 (68.1%)
	0.010



	Glomerular filtration rate at admission (CKD-EPI, mL/min/1.73 m2) (mean, SD)
	51.69 ± 21.49
	42.73 ± 21,16
	0.041



	Hemoglobin at admission (g/dL) (mean, SD)
	11.99 ± 1.91
	12.01 ± 2.03
	0.93
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Table 4. Multivariate analysis of factors associated with early rehospitalization in patients with HF and adverse reaction to anticoagulation.
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	Variables
	ODDS Ratio
	95%CI
	p





	TTR < 60%
	2.05
	1.16–3.61
	0.013



	Age
	1.03
	1.00–1.07
	0.029



	Glomerular filtration rate
	1.01
	1.00–1.02
	0.024
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