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Abstract 
Background: The underuse of oral anticoagulants (OACs), such as warfarin, for stroke prevention in atrial fibrillation (AF) is an issue worldwide, especially amongst the elderly. Non-vitamin K antagonist OACs (NOACs) could enhance rates of appropriate use of OACs for stroke prevention given their safey and convenience. In the present nationwide cohort study, we investigated the influences of NOACs on rates of initiations of OACs and outcomes amongst elderly AF patients.

Methods: From January 1, 2009 to December 31, 2015, 33,539 newly-diagnosed AF patients older than 85 years old who survived more than 180 days after AF diagnosis were studied. Temporal trends about OACs initiation rates after incident AF were analyzed. The 1-year risks of ischemic stroke, intracranial hemorrhage (ICH) and mortality of incident AF patients diagnosed each year were compared to that of year 2009.

Results: Initiation rates of OACs after AF was newly diagnosed in the elderly significantly increased from 9.5% to 34.3%, mainly due to the introduction of NOACs (from 0% to 26.2%). Several clinical factors were associated with OACs underuse, including HAS-BLED score≥3, chronic obstructive pulmonary disease, anemia and history of bleeding. The 1-year risks of ischemic stroke after AF diagnosis decreased in the era of NOACs compared to the year 2009 (adjusted HR 0.752 in year 2012; 0.831 in 2013; 0.764 in 2014; 0.487 in year 2015; all p values<0.001, except for year 2013[p = 0.063]). Also, the risks of mortality were lower in years 2012 to 2015, while the risk of ICH remained unchanged. 
Conclusions: Initiation rates of OACs after AF was newly diagnosed in the elderly significantly increased following the introduction of NOACs. A lower risk of ischemic stroke, mortality and composite adverse events was observed, temporally associated with the increasing prescription rates of OACs.
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Introduction
Stroke prevention with oral anticoagulants (OACs) is the cornerstone of holistic management of atrial fibrillation (AF).


1,2 ADDIN EN.CITE  Although warfarin effectively reduce the risks of AF-associated stroke by 64% and all-cause mortality by 26% compared to control/placebo,3 the underuse of warfarin remains a worldwide issue, especially for elderly AF population.


4-6 ADDIN EN.CITE   In a previous report from Taiwan, the percentage of warfarin prescription according to guideline recommendations was only 13%.


6 ADDIN EN.CITE  Regional differences in OACs use are clearly evident.


7 ADDIN EN.CITE  
There are several reasons responsible for the underuse of warfarin, such as the need for frequent blood monitoring due to unpredictable anticoagulant effects and narrow therapeutic range, numerous drug and food interactions, as well as the fear of severe bleeding, especially intracranial hemorrhage (ICH). This leads to poor adherence and premature cessation, resulting in worse outcomes amongst patients with AF.


8 ADDIN EN.CITE 
The non-vitamin K antagonist OACs (NOACs), such as dabigatran, rivaroxaban, apixaban and edoxaban, are at least as effective as warfarin in stroke prevention, and much safer especially with regard to the risk of ICH.


9 ADDIN EN.CITE  Besides, routine measurements of anticoagulant effects and the concentrations of medications are not necessary. Therefore, the safey and convenience of NOACs compared to warfarin could enhance the rates of the appropriate use of OACs for stroke prevention. Recent data from the NCDR PINNACLE registry in the United States of America showed that the rate of the use of overall OACs increased from 52.4% to 60.7% with warfarin use decreasing from 52.4% to 34.5% and NOACs use increasing from 0% to 25.8%.


10 ADDIN EN.CITE  However, whether the risk of ischemic stroke and mortality of AF patients has decreased due to the associated increase in the rate of appropriate use of OACs remains unclear. 
In the present natiowide cohort study, we investigated the influence of introducing NOACs on rates of OACs initiations amongst elderly patients with newly diagnosed AF and the outcomes of these patients. 
Methods

This study used the “National Health Insurance Research Database (NHIRD)” provided by Health and Welfare Data Science Center (HWDC), Ministry of Health and Welfare (MOHW), Taiwan. The National Health Insurance (NHI) system is a mandatory universal health insurance program that offers comprehensive medical care coverage to all Taiwanese residents. NHIRD consists of detailed health care data from over 23 million enrollees, representing more than 99% of Taiwan’s population. In this cohort dataset, the patients’ original identification numbers have been encrypted to protect their privacy, but the encrypting procedure was consistent, so that a linkage of the claims belonging to the same patient was feasible within the NHI database and can be followed continuously. The descriptions about Taiwan NHIRD have been reported in our previous studies.


11-18 ADDIN EN.CITE 
Study cohort and study design
From January 1, 2009 to December 31, 2015, a total of 44,226 patients aged over 85 years who experienced new-onset AF were identified from NHIRD. AF was diagnosed using the International Classification of Diseases (ICD), Ninth Revision, Clinical Modification (ICD-9-CM) codes (427.31). To ensure the accuracy of diagnosis, we defined patients with AF only when it was a discharge diagnosis or confirmed for at least 2 times in the outpatient department. The diagnostic accuracy of AF using this definition in NHIRD has been validated previously.


19 ADDIN EN.CITE  Among the study population, 33,539 of them who survived over 180 days after AF was diagnosed constituted the study cohort. The flowchart of study design and the number of incident AF patient diagnosed at each year is shown in Figure 1. 
Oral anticoagulants
We checked the initiation rates of OACs (warfarin or NOACs) based on prescription fills within 180 days after the date of AF diagnosis. Patients were categorized based on the date when incident AF was diagnosed. In Taiwan, dabigatran was introduced in June 2012, rivaroxaban in February 2013, and apixaban in June 2014. Edoxaban was not available in Taiwan until 2017, and thus, is not part of our analysis. 
In the era without NOACs (years 2009-2011), clinical factors associated with the use of warfarin versus no treatment with warfarin were analyzed. In the era with NOACs (years 2012-2015), the factors associated with the use of OACs (warfarin or NOACs) versus no OACs and the use of NOACs versus warfarin were also studied.  
Calculation of scores and clinical outcomes
The CHA2DS2-VASc score was calculated for each patient by assigning 1 point each for age between 65 and 74 years, history of hypertension, diabetes, congestive heart failure, vascular disease (myocardial infarction or peripheral artery disease), and female gender, and 2 points each for a history of a stroke, transient ischemic attack, or age≥75 years.


20 ADDIN EN.CITE  The HAS-BLED score was calculated by assigning 1 point each for hypertension, abnormal renal or liver function, stroke, bleeding history, age 65 years or older, and antiplatelet drug or alcohol use.


21 ADDIN EN.CITE  Since the information of international normalized ratio (INR) of warfarin was not available in the Taiwan registry database, the component of “labile INR,” was excluded from the HAS-BLED score in the present study, consistent with prior registry studies. Also, abnormal renal and liver function were defined by the ICD-9-CM codes rather than laboratory data.
We analyzed the 1-year risk of several clinical events after AF was diagnosed, including ischemic stroke, ICH, major bleeding, all-cause mortality and composite adverse events (ischemic stroke or ICH or major bleeding or all-cause mortality). Ischemic stroke was diagnosed using ICD-9-CM codes, with concomitant imaging studies of the brain, including computed tomography or magnetic resonance imaging. The accuracy of diagnosis of ischemic stroke in Taiwan’s NHIRD has been reported to be around 94%.


22 ADDIN EN.CITE  Another validation study also demonstrated that the diagnostic accuracy of ischemic stroke in NHIRD was high, with the positive predictive value and sensitivity of 88.4% and 97.3%, respectively.


23 ADDIN EN.CITE  The safety endpoint was the occurrence of ICH necessitating admissions to intensive care units. Major bleeding was defined as ICH or bleeding from gastrointestinal or genitourinary or respiratory tract requiring hospitalization. Ischemic stroke, ICH or major bleeding which occurred before the dates when OACs were first prescribed within 180 days after AF was diagnosed were not counted for events. 
Statistical analysis

Data are presented as the mean value (standard deviation [SD]) for continuous variables and proportions for categorical variables. The differences between normally distributed continuous values were assessed using one-way analysis of variance (ANOVA). The differences between nominal variables were compared by Chi-square test. The clinical factors associated with the use of warfarin or NOACs were identified using logistic regression analysis with results presented as odds ratio with 95% confidence interval (CI). Factors with a p value<0.1 in the univariate analysis were included in the multivariate model. Incidence rate (per 100 person-years) of adverse events was calculated from dividing the number of event by person-time at risk. The 1-year risk of ischemic stroke, ICH, major bleeding, mortality and adverse events of incident AF patients diagnosed in each year was compared to those diagnosed in year 2009 using the Cox regression analysis adjusted for age, sex, CHA2DS2-VASc score, HAS-BLED score, hyperlipidemia, autoimmune diseases, cancer and anemia. All statistical significances were set at a p < 0.05.
Results
Clinical characteristics of incident AF patients of each year
Table 1 presents the characteristics of elderly incident AF patients diagnosed in each year. The mean age augmented from 88.8 years old in 2009 to 89.0 years old in 2015. Also, the prevalence of some important comorbidities at the time of AF diagnosis increased from year 2009 to 2015, including hypertension, diabetes mellitus, vascular diseases and hyperlipidemia (p values for trend all <0.001). The CHA2DS2-VASc scores of elderly incident AF patients each year revealed a significant trend to be higher (from 5.23 in year 2009 to 5.47 in year 2015, trend p value<0.001). 
Temporal trends of OACs and factors associated with its prescriptions
The temporal trends of OACs prescription rates among elderly newly-diagnosed AF patients are shown in Figure 2. Initiations of OACs multiplied from 9.5% (year 2009 Q1) to 34.3% (year 2015 Q4) during the study period (p for trend<0.001). Use of warfarin reduced from 9.5% to 8.1%, while NOACs use multiplied from 0% to 26.2%. In 2015 Q4, 34.3% of elderly incident AF patients were prescribed with OACs after AF was newly diagnosed (warfarin in 8.1%, dabigatran in 6.4%, rivaroxaban in 14.5%, and apixaban in 5.3%). NOACs consisted of approximately 76.4% of overall OACs prescribed for elderly newly-diagnosed AF patients. 
In the era without NOACs (year 2009-2011), the prescription rate of warfarin slightly increased from 9.5% (year 2009 Q1) to 13.2% (year 2011 Q4) (p for trend<0.001). After NOACs were available since year 2012, the prescription rate of OACs rapidly increased from 15.7% (year 2012 Q1) to 34.3% (year 2015 Q4) driven by the increased use of NOACs (from 0.4% to 26.2%).

Factors associated with the use of warfarin in the era without NOACs (year 2009-2011) are shown in Figure 3. Patients factors associated with lower rates of use of warfarin included chronic obstructive pulmonary disease (COPD), anemia and history of bleeding. Patients with hyperlipidemia were more likely to receive warfarin.
In the era of NOACs (year 2012-2015), factors associated with the use of OACs (warfarin or NOACs) are shown in Figure 4. Patients factors associated with lower rates of use of OACs included HAS-BLED score >3, COPD and anemia. Patients with hyperlipidemia were more likely to receive OACs.
Figure 5 shows the factors associated with the use of NOACs or warfarin in the era of NOACs (year 2012-2015). NOACs were more likely to be prescribed for patients with hyperlipidemia. Patients with renal dysfunction and anemia were more likely to receive warfarin rather than NOACs. 
Temporal trends of  ischemic stroke, ICH, major bleeidng, mortality and composite adverse events
The incidences and adjusted hazard ratios (HRs) of 1-year risk of ischemic stroke, ICH, major bleeding, mortality and composite adverse events of incident AF patients diagnosed in each year compared to those in year 2009 are shown in Figure 6. Compared to year 2009, the risk of ischemic stroke was significantly lower in year 2012 (adjusted HRs [95% CI]=0.752 [0.615-0.920], p=0.006), year 2014 (0.764 [0.627-0.930], p=0.007), year 2015 (0.487 [0.391-0.606], p<0.001) and a trend in year 2013 (0.831 [0.638-1.010], p=0.063). 
Likewise, mortality risk was significantly lower in the era of NOACs compared to year 2009 (adjusted HR [95% CI]=0.859 [0.765-0.965] in year 2012; 0.850 [0.758-0.954] in year 2014 and 0.821 [0.732-0.920] in year 2015). 
The 1-year risk of ICH after incident AF diagnosed in each year was not statistically significant compared to year 2009 (adjusted HR [95% CI]=0.704 [0.442-1.121] in year 2010; 0.777 [0.496-1.217] in year 2011; 0.712 [0.453-1.120] in year 2013; 0.721 [0.464-1.120] in year 2014 and 0.692 [0.446-1.074] in year 2015). Similarly, the risk of major bleeding did not differ significantly in each year compared to year 2009, except for year 2015. 
Regarding the risk of composite adverse events, a significant trend of lower event rates compared to year 2009 was observed (adjusted HR [95% CI]=0.902 [0.822-0.911] in year 2011; 0.837 [0.762-0.919] in year 2012; 0.872 [0.795-0.956] in year 2013; 0.861 [0.785-0.944] in year 2014 and 0.751 [0.684-0.825] in year 2015). 
Discussion

In the present study, we investiaged the trends of OACs use among newly diagnosed elderly AF patients and their clinical outcomes. Our principal findings are as follows: (i) the initiation rates of OACs after AF was newly diagnosed in the elderly significantly increased from 9.5% to 34.3%, mainly due to the introduction of NOACs; (ii) several clinical factors were associated with the underuse of OACs even in the era of NOACs, including HAS-BLED score>3, COPD and anemia; and (iii) the 1-year risks of ischemic stroke, mortality and composite adverse events after AF diagnosis were lower in the era of NOACs, when compared to year 2009.
     Several studies have investigated the temporal trends of OACs prescriptions after NOACs were introduced.


10,24-26 ADDIN EN.CITE  Data from 2 global registry studies demonstrated that the overall OACs use rates significantly increased from 57.4% in year 2010-2011 to 71.1% in year 2014-2015 in GARFIELD-AF,


24 ADDIN EN.CITE  and from 52.4% to 60.7% in GLORIA-AF.


25 ADDIN EN.CITE  These significant increments in the rate of OACs use were largely attributable to the increase in NOACs prescriptions (from 4.2% to 37% in GARFIELD-AF and from 0% to 25.8% in GLORIA-AF).


24,25 ADDIN EN.CITE  Another nationwide study from Denmark showed that the initiation rates of OACs within 180 days from date of AF diagnosis increased from 40-50% before year 2010 to 66.5% in year 2015, and NOACs accounted for 72.5% of all OACs prescribed in incident AF patients.


26 ADDIN EN.CITE  However, data are more limited from elderly Asian populations where the OACs have generally been underused. 
In the present nationwide study, we investigated the trends of the initiations of OACs among newly-diagnosed Taiwan AF elderly patients, and showed that the initiation rates significantly increased from 9.5% to 34.3%, largely from the prescriptions of NOACs. Compared to previous studies, we showed a greater than 3-fold) increase in the prescription rates of OACs in Taiwan, especially since the previous initiation rates for OACs in elderly incident AF patients was very low (9.5%) in the era without NOACs. Indeed, our results show that the introduction of NOACs increased the use of OACs for stroke prevention for Asian elderly AF patients. 
        Although NOACs significantly increased the OACs initiation rate in Taiwan, there still remains a large gap since almost two-thirds (65.7%) of incident AF patients did not receive OACs for stroke prevention. In the present study, we identified several clinical factors associated with the underuse of OACs in the era of NOACs, including HAS-BLED score>3, COPD and anemia. These results suggested that physicians may worry about the risk of bleeding with OACs for the fragile (COPD and anemia) patients and those with a high HAS-BLED score. More efforts from the professional societies are necessary to emphasize the concept that a high HAS-BLED score should not be used to exclude elderly patients from OACs therapy but allows clinicians to consider the correctable risk factors for bleeding, and identify those patients for early scheduled review and followup (eg. 4 weeks, rather than 4 months).


27,28 ADDIN EN.CITE  Furthermore, additional studies are necessary to investigate or confirm the net clinical benefits of OACs for stroke prevention among subgroups of AF patients, such as COPD, since data are limited. 
In the present study, we further analyzed the temporal trends of 1-year risk of ischemic stroke, ICH, mortality and composite adverse events after AF was newly-diagnosed in the elderly in the era of NOACs compared to year 2009, which has not been well investigated before. We showed that the risks of ischemic stroke, mortality and adverse events in the era with NOACs were lower compared to year 2009. Even though the CHA2DS2-VASc score of elderly incident AF patients were increasingly higher year by year, ischemic stroke risk was significantly lower in year 2012, 2014 and 2015. The results that we observed might be related the increasing rates of OACs initiations for incident elderly AF patients in the era of NOACs. In spite the fact that the rate of OACs use increased, ICH risk did not significantly increase which again might be owing to NOACs safety. Most importantly, the rates of composite adverse events balancing risks of stroke, bleeding and mortality, were lower when NOACs were introduced although the CHA2DS2-VASc and HAS-BLED scores of incident AF patients in each year were gradually higher. 
Limitations

There are several limitations of the present study. First, the diagnosis of AF and occurrence of ischemic stroke were based on the diagnostic codes registered by the physicians responsible for the treatments of patients; nonetheless, the accuracy of diagnosis of AF and ischemic stroke in Taiwan’s NHIRD has been previously validated.


19,22,23 ADDIN EN.CITE  Second, although we have showed a trend of increase in the prescriptions of NOACs and decrease in the risk of ischemic stroke, mortality and adverse events, we cannot conclude that the improvement in patient outcome are solely due to OACs use since the potential confounders are probably present. Last, the present study was performed among a nationwide AF cohort with a previously very low initiation rate of OACs , and whether the results we presented here could be applied to other populations with a higher OACs use rate before NOACs are uncertain.    
Conclusion 

In this nationwide AF cohort, we demontrated that the initiation rates of OACs after AF was newly diagnosed in the elderly significantly increased from 9.5% to 34.3%, and is mainly due to the introduction of NOACs. A lower risk of ischemic stroke, mortality and composite adverse events was observed, temporally associated with the increasing prescription rates of OACs.
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Table 1. Characteristics and percentages of events of incident AF patients diagnosed in each year
	Variables
	2009

n = (3668)
	2010

n = (4190)
	2011

n = (4502)
	2012

n = (4938)
	2013

n = (4977)
	2014

n = (5416)
	2015

n = (5848)
	P value

	Age, mean (SD)
	88.8 (3.42)
	88.75 (3.39)
	88.80 (3.48)
	88.83 (3.42)
	88.81 (3.47)
	88.93 (3.474)
	89.02 (3.54)
	0.001

	Sex (male), n (%)
	1686 (46.0)
	1988 (47.4)
	2053 (45.6)
	2360 (47.8)
	2316 (46.5)
	2573 (47.5)
	2731 (46.7)
	0.276

	Comorbidities, n (%)
	
	
	
	
	
	
	
	

	Hypertension
	3194 (87.1)
	3674 (87.7)
	4005 (89.0)
	4403 (89.2)
	4492 (90.3)
	4922 (90.9)
	5349 (91.5)
	< 0.001

	Diabetes mellitus
	1198 (32.7)
	1478 (35.3)
	1637 (36.4)
	1810 (36.7)
	1950 (39.2)
	2192 (40.5)
	2421 (41.4)
	< 0.001

	Heart failure
	1878 (51.2)
	2077 (49.6)
	2274 (50.5)
	2456 (49.7)
	2569 (51.6)
	2708 (50.0)
	2997 (51.2)
	0.269

	Prior stroke/TIA
	1513 (41.2)
	1807 (43.1)
	1979 (44.0)
	2133 (43.2)
	2213 (44.5)
	2430 (44.9)
	2661 (45.5)
	0.002

	Vascular diseases
	557 (15.2)
	640 (15.3)
	707 (15.7)
	800 (16.2)
	845 (17.0)
	954 (17.6)
	1065 (18.2)
	< 0.001

	COPD
	1963 (53.5)
	2243 (53.5)
	2368 (52.6)
	2703 (54.7)
	2643 (53.1)
	2911 (53.7)
	3160 (54.0)
	0.497

	Hyperlipidemia
	1121 (30.6)
	1386 (33.1)
	1719 (38.2)
	2036 (41.2)
	2224 (44.7)
	2585 (47.7)
	2985 (51.0)
	< 0.001

	Autoimmune diseases
	307 (8.4)
	388 (9.3)
	427 (9.5)
	517 (10.5)
	555 (11.2)
	615 (11.4)
	695 (11.9)
	< 0.001

	Cancer
	617 (16.8)
	715 (17.1)
	813 (18.1)
	921 (18.7)
	983 (19.8)
	1037 (19.1)
	1213 (20.7)
	< 0.001

	Abnormal renal function
	638 (17.4)
	732 (17.5)
	838 (18.6)
	995 (20.1)
	1142 (22.9)
	1326 (24.5)
	1491 (25.5)
	< 0.001

	Abnormal liver function
	825 (22.5)
	936 (22.3)
	1154 (25.6)
	1338 (27.1)
	1390 (27.9)
	1570 (29.0)
	1804 (30.8)
	< 0.001

	Anemia
	1032 (28.1)
	1183 (28.2)
	1317 (29.3)
	1499 (30.4)
	1537 (30.9)
	1707 (31.5)
	1845 (31.5)
	< 0.001

	History of bleeding
	1428 (38.9)
	1624 (38.8)
	1879 (41.7)
	2079 (42.1)
	2212 (44.4)
	2446 (45.2)
	2711 (46.4)
	< 0.001

	Alcohol excess/abuse, n (%)
	24 (0.7)
	29 (0.7)
	34 (0.8)
	38 (0.8)
	42 (0.8)
	55 (1.0)
	61 (1.0)
	0.227

	Use of anti-platelet drugs, n (%)
	1447 (39.4)
	1737 (41.5)
	1701 (37.8)
	1817 (36.8)
	1802 (36.2)
	1674 (30.9)
	1596 (27.3)
	< 0.001

	Use of NSAIDs, n (%)
	221 (6.0)
	245 (5.8)
	207 (4.6)
	239 (4.8)
	227 (4.6)
	234 (4.3)
	245 (4.2)
	< 0.001

	CHA2DS2-VASc score, mean (SD)
	5.23 (1.59)
	5.27 (1.55)
	5.34 (1.56)
	5.30 (1.56)
	5.40 (1.58)
	5.41 (1.57)
	5.47 (1.56)
	< 0.001

	HAS-BLED score, mean (SD)
	3.51 (1.23)
	3.55 (1.21)
	3.60 (1.21)
	3.62 (1.23)
	3.70 (1.25)
	3.69 (1.25)
	3.71 (1.26)
	< 0.001


AF = atrial fibrillation; COPD = chronic obstructive pulmonary disease; NSAIDs = NSAIDs= non-steroidal anti-inflammatory drugs; SD = standard deviation; TIA = transient ischemic attack   
Figure Legends

Figure 1 A flowchart of the enrollment of the study cohort. From January 1, 2009 to December 31, 2015, a total of 44,226 patients aged ≥85 years have experienced new-onset AF. Among these patients, 33,539 of them who survived over 180 days after AF was diagnosed constituted the study cohort. 
AF = atrial fibrillation; NHIRD = National Health Insurance Research Database
Figure 2 Temporal trends of the initiation rates of OACs among the elderly newly-diagnosed AF patients. The initiation rates of OACs after AF was newly diagnosed in the elderly significantly increased from 9.5% to 34.3%, and is mainly due to the introduction of NOACs (from 0% to 26.2%). 
NOACs = non-vitamin K antagonist oral anticoagulants; OACs = oral anticoagulants; Q=quarter
Figure 3 Factors associated with the use of warfarin in the era without NOACs (year 2009-2011). Patients factors associated with lower rates of use of warfarin included COPD, anemia and history of bleeding. Patients with hyperlipidemia were more likely to receive warfarin.
*Clinical factors with a p value < 0.05 in the multivariate model
CI = confidence interval; COPD = chronic obstructive pulmonary disease; NOACs = non-vitamin K antagonist oral anticoagulants
Figure 4 Factors associated with the use of OACs (warfarin or NOACs) in the era with NOACs (year 2012-2015). Patients factors associated with lower rates of use of OACs (warfarin or NOACs) included HAS-BLED score >3, COPD and anemia. Patients with hyperlipidemia were more likely to receive OACs.
*Clinical factors with a p value<0.05 in the multivariate model
CI = confidence interval; COPD = chronic obstructive pulmonary disease; NOACs = non-vitamin K antagonist oral anticoagulants; OACs = oral anticoagulants
Figure 5 Factors associated with the use of NOACs rather than warfarin in the era with NOACs (year 2012-2015). Patients with renal dysfunction and anemia were more likely to receive warfarin rather than NOACs. NOACs were more likely to be prescribed for patients with hyperlipidemia.
*Clinical factors with a p value<0.05 in the multivariate model

CI = confidence interval; COPD = chronic obstructive pulmonary disease; NOACs = non-vitamin K antagonist oral anticoagulants
Figure 6 Risks and trends of clinical outcomes among elderly newly-diagnosed AF patients from year 2009 to 2015. Generally, the risks of ischemic stroke, mortality and composite adverse events were lower in the era with NOACs, while the risks of ICH and major bleeding did not significantly increase.
AF = atrial fibrillation; CI = confidence interval; HR =  hazard ratio; ICH = intracranial hemorrhage
Figure 1
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Figure 3
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Figure 4
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Figure 5
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Figure 6
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