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ABSTRACT 

Study Objective: Approximately 40% of patients with atrial fibrillation (AF) remain without preventive 

anticoagulation therapy. With the availability of new and more convenient oral anticoagulants, this study was 

conducted to assess the proportions of hospitalized patients with nonvalvular atrial fibrillation (NVAF) prescribed 

anticoagulation on discharge during a one year time before and after FDA approval of dabigatran and rivaroxaban.  

Methods: A retrospective, cross-sectional study was conducted to examine the frequency of oral anticoagulation in 

hospitalized patients with NVAF. Non-pregnant, adult patients with an International Classification of Diseases, 9
th

 

Revision, Clinical Modification Code of 427.31 with CHADS2 > 1 discharged between 7-2009 and 6-2010 (before 

approval of the new oral anticoagulants) and between 7-2011 and 6-2012 (after drug approval) were eligible for 

inclusion. Patients’ demographics, comorbidities, oral anticoagulant drug and dose, concomitant medications at 

discharge, laboratory data, and contraindications to anticoagulation regimen were documented. 

Results: A total of 1,629 charts were identified in the first timeframe (2009-2010) and 1,957 charts in the second 

timeframe (2011-2012). Five hundred twenty-nine charts were screened; 362 were excluded (incomplete charts, 

duplicate patients, or CHADS2 = 0), leaving 83 and 84 patients eligible for analysis in 2009-2010 and 2011-2012, 

respectively. No significant difference was detected between proportions of patients discharged on an anticoagulant 

during the two time periods (59% for 2009-2010 versus 53.5% for 2011-2012, p = NS). At least one relative 

contraindication (e.g., past history of bleeding events or falls) was documented for 38.6% and 30% (p = 0.14) of the 

patients, respectively. 

Conclusion: New and more convenient options did not appear to improve the proportion of hospitalized patients 

prescribed anticoagulation for stroke prevention in NVAF. Further exploration of barriers to anticoagulation therapy 

for stroke prevention in NVAF is needed. 

Keywords: Novel oral anticoagulants, direct thrombin inhibitor, Xa-inhibitor, vitamin-K-antagonist, nonvalvular 

atrial fibrillation 

 

 

1. INTRODUCTION 

Atrial fibrillation (AF) is the most common cause of cardioembolic stroke. AF is associated with a five-fold increase 

in the risk of ischemic stroke and can occur in more than 10% of patients with multiple risk factors.
1,2  

Additionally, 

AF-related stroke is more severe, associated with greater cognitive deficits, and has a higher risk of mortality.
3,4

  

 

Although effective anticoagulation is known to significantly reduce the risk of ischemic stroke in patients with AF 

by approximately 60%, only 50-60% of eligible patients with AF are prescribed warfarin, a vitamin K antagonist 

(VKA) that has been recommended for patients at risk of stroke from AF since the early 1990s.
5-7

 Common reasons 

reported for withholding anticoagulation are related to the complexity and risks associated with warfarin, such as 

drug and dietary interactions, inconvenience of international normalized ratio (INR) monitoring, inter-individual 

dosing variation, and risk of hemorrhage.
6,8,9

 Warfarin’s unfavorable properties can lead to both absence of 

anticoagulation as well as sub-optimal anticoagulation, both of which expose patients to adverse clinical events.
10-12

 

It is, therefore, not surprising that development of effective alternatives to warfarin that are potentially safer and less 

cumbersome has been a high priority.
13
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In 2010, dabigatran etexilate, a direct thrombin inhibitor, was approved for stroke prevention in NVAF based on 

data from the Randomized Evaluation of Long-Term Anticoagulant Therapy (RE-LY) trial.
14

 In RE-LY, dabigatran 

150 mg twice daily was superior to dose-adjusted warfarin in reducing stroke or systemic embolism in patients with 

NVAF (Relative Risk [RR] 0.66, 95% CI 0.53-0.82, p < 0.001) without an increase in overall major bleeding (RR 

0.93, 95% CI 0.81-1.07, p = NS); however, both non-life threatening and life threatening gastrointestinal bleed were 

noted to be significantly higher among patients receiving dabigatran (RR 1.50, 95% CI 1.19-1.89, p < 0.001). This 

much anticipated alternative to warfarin therapy provided the convenience of fixed dosing, rapid onset and offset, 

lack of need for monitoring, and fewer drug interactions without increasing the risk of hemorrhage. After 

dabigatran’s approval, two other anticoagulants, both factor Xa inhibitors, were also approved for stroke prevention 

in NVAF: rivaroxaban (Xarelto
®
) in November of 2011 and apixaban (Eliquis

®
) in December of 2012. Many 

anticipated these new anticoagulant options would increase the number of patients effectively anticoagulated and 

reduce the incidence of NVAF-related stroke
4
, while others expressed concern about the relative benefits of the new 

agents and cautioned against a “one-size-fits-all” approach to anticoagulation.
15

 
 
  

 

 

Although these new anticoagulants appear to offer effective, less complicated anticoagulant alternatives, the 

response from the medical community has been mixed. Indeed, reports in outpatients with NVAF do not show 

improvements in anticoagulation rates.
16-19

 Conversely, rates of anticoagulation among hospitalized patients with 

NVAF has not been reported.  Accordingly, we sought to assess the potential impact of these new agents on the rate 

of anticoagulation prescribing for hospitalized patients with NVAF. 

 

2. METHODS 

Study Design, Setting, and Participants 

A retrospective, cross-sectional study was conducted to examine the proportions of oral anticoagulation prescribing 

in patients with NVAF. The study was conducted at the University of Oklahoma Medical Center, a large tertiary 

academic medical center in Oklahoma City, Oklahoma, with a total of 784 beds, making it Oklahoma’s largest 

hospital. Proportions of patients prescribed oral anticoagulation were compared between two 12-month time periods: 

prior to the availability of the alternative anticoagulants, dabigatran and rivaroxaban, (July 1, 2009 to June 30, 2010) 

and after placement of the first available alternative anticoagulation, dabigatran, on the institutional formulary (July 

1, 2011 to June 30, 2012). Rivaroxaban was subsequently added to the formulary during the study period and was 

included as an anticoagulant option for NVAF. Restrictions for prescribing and/or continuing these medications 

were not present. The two time periods were separated by an interval 12-month period to minimize the influence of 

any potential lag in the adoption of the new agents by practitioners.  

 

Patients between the ages of 18-100 years were eligible for inclusion if they had either an existing or new diagnosis 

of NVAF (International Classification of Diseases, 9
th

 Revision, Clinical Modification Code of 427.31) and a 

CHADS2 score of at least 1. Patients were excluded if they had valvular AF, were pregnant, or if their charts had 

been archived and/or not accessible, or were incomplete (incomplete demographic information, medications, and/or 

laboratory values). Re-admissions were also excluded to prevent duplicate information. The study was approved by 

the University of Oklahoma Health Sciences Center Institutional Review Board. 

 

 

Procedures 

Data extracted from the electronic medical record included patient demographics, comorbidities, oral anticoagulant 

agent and dosage, concomitant medications at discharge, pertinent laboratory data (e.g., serum creatinine), and both 

absolute and relative contraindications to anticoagulants as described in the manufacturer’s package inserts. Patients 

were classified as receiving chronic anticoagulation if they were prescribed an oral anticoagulant (warfarin, 

dabigatran, or rivaroxaban) on the day of discharge. Official (signed by attendings) discharge summaries were not 

consistently available for review; therefore, oral anticoagulants prescribed on the last day of admission were used as 

surrogates for a formal discharge medication plan unless an intention to stop the medication was stated in the 

medical record. Since the study assessed appropriate anticoagulant usage from 7/2009 up until 6/2012, treatment 

with aspirin monotherapy was classified as an acceptable anticoagulant for patients with CHADS2 score of 1, 

consistent with the 2008 American College of Chest Physician guidelines on antithrombotic therapy for patients 

with NVAF.
20 

 

 

The primary objective of this study was to compare the proportion of patients prescribed anticoagulant therapy on 

the day of discharge during the two time periods. The clinical hypothesis to be tested was that proportion of patients 
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prescribed oral anticoagulation would be higher during the period when alternative anticoagulants were available 

than when only warfarin was available. The secondary objectives were to explore potential factors associated with 

suboptimal use of anticoagulant therapy and to assess dosing noncompliance with new agents (e.g., prescribing 

dabigatran 75 mg twice daily in patients with normal renal function).  

 

Data analysis 

Descriptive and inferential statistics were performed on patient demographic data. The chi-square test and the z-test 

for proportions were used to compare the frequencies and proportions of patients prescribed oral anticoagulant 

therapy at discharge during the two timeframes. The statistical analyses were conducted using Stata v12 with the a 

priori alpha set at p < 0.05. 

 

3. RESULTS 

Patient Clinical Characteristics 

A total of 325 charts were screened for the timeframe prior to new anticoagulant approval (July 2009 to June 2010); 

204 charts were screened for the timeframe after approval (2011-2012, Figure 1). After applying exclusion criteria, 

83 and 84 individual patient charts met criteria for final analysis in the 2009-2010 and 2011-2012 groups, 

respectively. Demographic characteristics, patient co-morbidities, and patient concomitant medications are 

summarized in Table 1. No statistical differences in demographic variables were found between the two groups. The 

mean age for both groups was 66 years with slightly more females (53% and 54.8% for 2009-2010 and 2011-2012, 

respectively). The mean CHADS2 score was 2.37 in 2009-2010 and 2.17 in 2011-2012. More patients appeared to 

smoke tobacco in the 2011-2012 timeframe and more consumed alcohol in the 2009-2010 timeframe (18.1% vs. 

27.4% and 21.7% vs. 15.5%, respectively); however, these differences did not achieve statistical significance. 

Hypertension was the most common comorbidity (75.9% in 2009-2010 and 75% in 2011-2012); followed by heart 

failure (42.2% vs. 32.1%), diabetes (32.5% vs. 42.9%), and history of ischemic stroke, TIA, or hemorrhagic stroke 

(28.9% vs. 17.9%), in 2009 – 2010 and 2011 – 2012, respectively.   

 

Use of anticoagulant therapy 

No significant differences were found between the proportion of patients discharged on an oral anticoagulant 

(warfarin, dabigatran, or rivaroxaban) during the two timeframes (59% for 2009-2010 versus 53.6% for 2011-2012, 

p = NS) (Table 2). An additional 3.6% of patients in 2009-2010 and 10.7% in 2011-2012 with a CHADS2 score of 1 

were taking aspirin monotherapy and were considered to be appropriately anticoagulated based on the 2008 Chest 

guidelines, for an overall percentage of 62.6% for 2009-2010 and 64.3% for 2011-2012 (p = NS). However, 8.4% of 

patients in 2009-2010 and 14.3% (p = NS) in 2011-2012 with a CHADS2 score of greater than 1 received aspirin 

monotherapy and were considered to be not adequately anticoagulated.    

 

Only 6 patients discharged between 2011 and 2012 were prescribed either dabigatran or rivaroxaban. All patients 

prescribed either dabigatran or rivaroxaban received appropriate dosing as recommended by the prescribing 

information.  

 

Contraindications to Anticoagulation 

A relative contraindication to oral anticoagulant therapy was documented for 38.6% and 29.8% of patients in 2009-

2010 and 2011-2012, respectively (p = NS) (Table 3). The most common contraindications documented were falls 

(13.3% in 2009-2010 and 8.3% in 2011-2012) and a history of bleeding events (14.5% in 2009-2010 and 15.5% in 

2011-2012). In spite of the relative contraindications documented, 43.8% of these patients in 2009-2010 and 68% in 

2011-2012 were prescribed either an oral anticoagulant or aspirin monotherapy at discharge. The impact of relative 

contraindications on anticoagulant prescribing was not evaluated due to the low frequency of relative 

contraindications documented. 

 

4. DISCUSSION 

Results from our cross-sectional analysis of hospitalized patients indicate that a large proportion of patients with 

NVAF continue to not receive oral anticoagulation for stroke prevention in spite of the availability of alternatives to 

the traditional anticoagulant, warfarin.  In our study, approximately 40% of eligible patients with NVAF were not 

prescribed guideline recommended anticoagulation and the availability of alternative anticoagulants to warfarin did 

not change this proportion.   

 

Our study is the first to compare anticoagulant prescribing in the United States before and after approval of new 

anticoagulants exclusively in the inpatient setting. The rate of anticoagulation for NVAF in hospitalized patients 
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observed in our study is similar to anticoagulation rates reported in outpatients with NVAF.  The PINNACLE 

registry explored the use of dabigatran and rivaroxaban in patients with NVAF (and CHADS2 > 2) using data from 

July 2009 through June 2012 in a sample of outpatient cardiology practices.
16

 Though the investigators noted a 

significant increase in the prescribing of new oral anticoagulants (p < 0.001), overall anticoagulation rates did not 

improve from 2009 to 2012, 57.3% and 57.7%, respectively. The lack of improvement in anticoagulation rates for 

patients with NVAF is disturbing, as 40% of patients with NVAF remain to be at risk for a thromboembolic stroke. 

Results from our study and the PINNACLE registry are concordant with other published data.
17-19

  

A survey of United States physicians from the IMS Health National Disease and Therapeutic Index (NDTI) suggests 

that the sub-optimal rate of anticoagulation is not due to delayed assimilation of the new anticoagulants into 

practice.
17

 In a prescription audit within the NDTI, investigators quantified oral anticoagulant expenditures from 

2007 to 2011. The overall proportion of patients receiving no anticoagulant was unchanged during this timeframe 

(40%) despite a substantial increase in dabigatran prescriptions.
17

 From the 4
th

 quarter of 2010 to the 4
th

 quarter of 

2011, dabigatran use increased from 3.1% to 18.9%, and warfarin use decreased from 55.8% to 44.4%.  

Sub-optimal anticoagulation has frequently been attributed to the unfavorable properties associated with warfarin, 

since these properties are perceived to impart increased risk of adverse events.
21,22

 The apparent lack of 

improvement in anticoagulation rates in NVAF reported in our study and by others highlights that prescribers may 

have perceptions of unacceptable risks regarding the new anticoagulants..  For example, drug interactions remain as 

an important clinical management issue for the new agents; the inability to monitor interactions with the new agents 

may be an obstacle for prescribers. While the lack of monitoring requirements is generally desirable, the ability to 

assess and individualize the degree of anticoagulation in select circumstances (e.g., drug-drug interactions, bleeding 

event) may be a perceived advantage with warfarin therapy. Additionally, because dabigatran, rivaroxaban, and 

apixaban are eliminated renally (30-80%), providers must now adjust the dose in patients with renal impairment, one 

of the few concerns that does not exist with warfarin. The new anticoagulants also have varying thresholds for renal 

dose adjustment, adding to the complexity, and potentially the risk, of their use.  Finally, of particular concern for 

many clinicians are the limited options for reversal of anticoagulation. Though a comprehensive review of 

anticoagulation reversal of the new agents is beyond the scope of this manuscript, the relevance of this issue cannot 

be understated, as the risk of clinically important bleeding is similar to, and in some cases higher than, warfarin.  

Indeed, the U.S. Food and Drug Administration reported that warfarin, dabigatran, and rivaroxaban accounted for 

the highest risk of adverse events of all outpatient drug treatments in the second quarter of 2012.
23

  Research is 

ongoing to identify effective strategies for reversing anticoagulation from these new agents.
24

  In short, though the 

new anticoagulants offer advantages compared to warfarin, anticoagulation risks, namely bleeding, remain, with few 

options for interventions.   

 

5. LIMITATIONS 

Our study has several limitations. First, the data were collected retrospectively and, therefore, do not represent a 

randomized sample. Second, our data were collected from a single-center, in-patient setting, and may not be 

reflective of other practices. Finally, the timeline of our study restricts evaluation of apixaban and may not have 

fully captured the impact that the new anticoagulants, as a class, have had on anticoagulation for NVAF.     

In summary, evidence has shown that rates of anticoagulation for outpatients with NVAF have not improved with 

the availability of alternatives to warfarin.  Our study expands these data by demonstrating that anticoagulation rates 

among eligible hospitalized patients with NVAF were also unchanged.  The aggregate findings provide a compelling 

argument that anticoagulant prescribing for patients with NVAF has not improved despite the availability of 

alternatives to warfarin, and that the rates are sub-optimal in both the hospitalized and outpatient settings.  Of 

particular importance is the fact that rates of anticoagulation for NVAF have not changed despite the increase in 

dabigatran prescribing.  This pattern suggests that either the new anticoagulants do not mitigate the concerns present 

with warfarin or that there are barriers to using these new agents that have not yet been systematically described.  

The amassed observation that 40% of eligible patients with NVAF are not receiving medication known to reduce 

stroke has important public health implications and requires further study.   

 

6. CONCLUSION 
We observed that overall anticoagulant rates did not increase among eligible hospitalized patients with NVAF after 

dabigatran and rivaroxaban were approved and on our institution’s formulary.  The unchanged rate of 

anticoagulation for NVAF is consistent with observations from outpatient settings and highlights the ongoing need 

to identify barriers to anticoagulation and mechanisms to minimize anticoagulation risks.  Overcoming barriers to 

anticoagulation is vital to reducing the rate of stroke in patients with NVAF. 
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Figure 1. Patient Inclusion Algorithm 

 

    

 

 

 

             

  

  Excluded:           Excluded: 

              222 Charts           105 Charts  

                  (incomplete charts)                                             (incomplete charts) 

                          

     

 

 

 

 

 

             Excluded:          Excluded: 

             20 charts                15 charts 

        (CHADS2 = 0;       (CHADS2 = 0; 

      duplicate patients)                    duplicate patients) 

               

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

July 1, 2009 – June 30, 2010: 

Charts = 325 (screened) 

Charts = 103 

 

 

July 1, 2011 – June 30, 2012: 

Charts = 204 (screened) 

Charts = 99 

 

N = 84 individual patients  

 
N = 83 individual patients  
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Table 1. Patient Baseline Characteristics 
1
CrCl: Calculated using actual body weight 

2
DI: Drug interaction 

 

 

 

 

 

 

 

 

Characteristics Pre-approval of new 

oral anticoagulants 

(2009 – 2010) 

N = 83 

Post-approval of new 

oral anticoagulants 

(2011 – 2012) 

N = 84 

p-value 

Gender 

     Male, N (%) 

     Female, N (%) 

 

39 (47%) 

44 (53%) 

 

38 (45.2%) 

46 (54.8%) 

p = 0.80 

Age (years), mean ± SD 66.31± 13.43 65.7 ± 13.8 p = 0.78 

Age, > 75 years  26 (31.3%) 26 (31%) p = 1.00 

Weight (kg), mean ± SD 88.6 ± 24.67 92.4 ± 26.47 p = 0.34 

Adjusted body weight (kg), mean ± SD 73.45 ± 14.25 75.8 ± 15 p = 0.31 

Smoking, N (%) 15 (18.1%) 23 (27.4%) p = 0.15 

Alcohol, N (%)  18 (21.7%) 13 (15.5%) p = 0.30 

Scr, mean 1.38 1.48 p = 0.95 

CrCl (mL/min)
1
,  

mean ± SD 

62.7 ± 34.32 68.6 ± 56.4 p = 0.42 

CHADS2, mean 2.37 2.17 p = 0.07 

Comorbidities: 

     Hypertension 

     Heart failure 

     Coronary artery disease 

     Diabetes 

     Stroke/CVA/TIA 

     Dyslipidemia 

 

63 (75.9%) 

35 (42.2%) 

31 (37.3%) 

27 (32.5%) 

24 (28.9%) 

24 (28.9%) 

 

63 (75%) 

27 (32.1%) 

28 (33.3%) 

36 (42.9%) 

15 (17.9%) 

26 (31%) 

 

Concomitant medications: 

     Aspirin 

     Plavix 

     ACEIs 

     -blockers 

     Aldosterone antagonists 

     Calcium channel blockers 

     Digoxin 

     Loop diuretics 

     Thiazide diuretics 

     Anti-arrhythmic 

     SSRIs 

     Opioids 

     Anticholinergic 

     Statin    

 

32 (38.6%) 

9 (10.8%) 

38 (45.8%) 

61 (73.5%) 

6 (7.2%) 

27 (32.5%) 

25 (30.1%) 

36 (43.4%) 

13 (15.7%) 

19 (22.9%) 

16 (19.3%) 

24 (28.9%) 

12 (14.5%) 

35 (42.2%) 

 

43 (51.2%) 

6 (7.1%) 

40 (47.6%) 

51 (60.7%) 

4 (4.8%) 

24 (28.6%) 

26 (31%) 

33 (39.3%) 

13 (15.5%) 

9 (10.7%) 

15 (17.9%) 

26 (31%) 

11 (13.1%) 

31 (36.9%) 

 

Medications with DI
2
 to 

anticoagulants 

     Antifungal 

     Antibiotics 

     PPIs/H2RAs 

     Amiodarone 

 

 

3 (3.6%) 

19 (22.9%) 

46 (55.4%) 

7 (8.4%) 

 

 

1 (1.2%) 

15 (17.9%) 

37 (44%) 

12 (14.3%) 
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Table 2. Oral Anticoagulants Regimen 

 

 2009 - 2010 

(N=83) 

2011 - 2012 

(N=84) 

p-value 

Oral anticoagulants: 

     Warfarin 

     Dabigatran 

     Rivaroxaban 

Total 

 

49 (59%) 

---- 

---- 

49 (59%) 

 

39 (46.4%) 

5 (6%) 

1 (1.2%) 

45 (53.6%) 

 

 

 

 

p = 0.58 

Antiplatelet (Aspirin only) 

     CHADS2 = 1 

     CHADS2 > 1 

10 (12%) 

3 (3.6%) 

7 (8.4%) 

21 (25%) 

9 (10.7%) 

12 (14.3%) 

p = 0.03 

 

Table 3. Relative Contraindications Documented  

 

 2009 - 2010 

(N=83) 

2011 - 2012 

(N=84) 

p-value 

Patients with relative contraindications 

     No therapy 

     Received ASA only 

     Received OAC 

32 (38.6%) 

18/32 (56.2%) 

6/32 (18.8%) 

8/32 (25%) 

25 (29.8%) 

8/25 (32%) 

9/25 (36%) 

8/25 (32%) 

p = 0.14 

-- 

p = 0.01 

p = 0.32 

Relative contraindications
1 

     Hypersensitivity to warfarin 

     Severe anemia
2 

     Severe hepatic/renal dysfunction
2 

     Documentation of falls 

     Documentation of non-adherence 

     Alcoholism
2 

     History of bleeding 

     Other 

Total 

 

1 (1.2%) 

5 (6%) 

5 (6%) 

11 (13.3%) 

-- 

2 (2.4%) 

12 (14.5%) 

2 (2.4%) 

45.8% 

 

1 (1.2%) 

3 (3.6%) 

3 (3.6%) 

7 (8.3%) 

2 (2.4%) 

3 (3.6%) 

13 (15.5%) 

-- 

38.2% 

 

1
Some patients with > 1 relative contraindications 

2
Severe anemia/hepatic dysfunction/renal dysfunction/alcoholism: cited by physicians in medical charts  

 

 

 

 

 

 

 


