
ABSTRACT 

BACKGROUND 

Anticoagulation reduces stroke risk in patients with atrial fibrillation (AF) but under-

prescribing in eligible patients has been commonly reported.  Introduction of the direct 

acting oral anticoagulants (DOACs) was considered to potentially improve prescribing due to 

increased anticoagulant options.  At the time of release to the Australian market, there was 

limited studies investigating anticoagulant usage during hospitalisations for AF.  Therefore, 

the aim of this study was to investigate prescribing of oral anticoagulants during 

hospitalisations admissions for AF during the time of DOAC introduction to the Australian 

market. 

METHOD 

A retrospective study was conducted of admissions to a tertiary Queensland hospital during 

1 July 2012 to 10 June 2015.  Patients were categorised according to oral anticoagulant 

therapy on both hospital admission and discharge.  Changes to therapy and patient factors 

associated with prescribing were analysed. 

RESULTS 

A total of 1911 patients were included with 3396 admissions during the study period.  There 

was a significant increase in the number of patients initiated on anticoagulant therapy 

during their first admission with higher rates of initiation of DOACs compared to warfarin.  

Ischaemic heart disease and high bleed risk were significantly associated with reduced 

prescribing of anticoagulant therapy on first and second admission respectively, while 



patients with history of stroke or transient ischaemic attack were significantly more likely to 

receive therapy. 

CONCLUSION 

The introduction of the DOACs to the Australian market increased initiation of 

anticoagulants to hospitalised patients with AF across all stroke risk categories.  The 

availability of greater anticoagulant options has increased initiation of therapy but there 

remains potential to further optimise anticoagulant prescribing by targeting therapy 

according to guidelines and patient factors. 
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INTRODUCTION 

Atrial fibrillation (AF) is a common sustained cardiac arrhythmia [1-4] with an estimated 

prevalence of 0.5 to 2% in Western countries [5].  Globally it is projected that cases of AF 

will double by 2050 with an associated increase in hospitalisations [4].  In Australia, Ball et 

al. [6] predict that there would be over 600,000 Australians with AF by 2034 and projected 

the greatest increase in prevalence in the state of Queensland. 

Patients with AF are at an estimated five-fold increased risk of stroke [7] so management 

includes reduction of stroke risk with anticoagulant agents [8].  The risk-benefit of 

anticoagulant therapy balances individual patient factors influencing both stroke and bleed 

risk in determining the suitability of oral anticoagulant therapy [9, 10].  Anticoagulation was 

historically achieved with a vitamin K antagonist like warfarin, but anticoagulant options 

increased with the emergence of direct-acting oral anticoagulants (DOACs) like dabigatran, 

rivaroxaban and apixaban [11].  Numerous studies [12-16] reported the underuse of 

anticoagulation in eligible patients, particularly with warfarin.  However, the introduction of 

the DOACs has been reported to have potentially increased prescribing of anticoagulants to 

patients with AF [17-20].  Nevertheless, concerns regarding DOAC use in specific patient 

populations (e.g., renal dysfunction) and their higher acquisition costs compared to warfarin 

have been reported as factors potentially reducing their uptake in health systems [21]. 

The Australian government subsidises the cost of medicine for most medical conditions 

under the Pharmaceutical Benefits Scheme (PBS) [22].  After the first application for a DOAC 

to be subsidised was made, the Australian government commissioned a Review of 

Anticoagulation Therapies in Atrial Fibrillation [23] which identified  several factors which 

could impact the cost-effectiveness of the DOACS including the characteristics of AF patients 



in Australia, patient factors influencing choice of anticoagulant and anticoagulant switching 

patterns.  The DOACs were listed for subsidy for the prevention of stroke or systemic 

embolism in patients with non-valvular AF in August 2013 (rivaroxaban) and September 

2013 (apixaban, dabigatran) and the Drug Utilisation Sub-Committee reviewed prescribing 

data 24 months later [24].  This analysis of prescribing in non-valvular AF found that the 

DOACs contributed to a growth in the total Australian anticoagulant market with people 

new to anticoagulant therapy more likely to commence a DOAC than warfarin [24].  

However, apart from age and location, no other patient factors potentially influencing 

prescribing was investigated.  The analysis of anticoagulant prescribing data also showed 

Queensland had relatively high rates of age-standardised anticoagulant initiation, 

particularly rivaroxaban [24].  However, at that time, no studies specific to prescribing of 

anticoagulants to patients hospitalised with AF in Queensland had been published.  

Therefore, the aim of this study was to investigate prescribing of oral anticoagulants to 

hospitalised patients with AF around the time of introduction of DOACs to the Australian 

market.  Specifically, the study aimed to determine rates of prescribing oral anticoagulants 

to eligible patients during admissions and identify patterns to prescribing oral 

anticoagulants including initiation of therapy and any patient factors influencing this. 

 

METHODS 

Study Design 

Ethics approval was obtained through the Health Service Human Research Ethics Office 

(HREC/14/QPAH/445) and Griffith University (GU 2015/863).  The retrospective cohort study 



was conducted at a tertiary hospital in South-East Queensland, Australia.  The study met the 

conditions for the waiver of consent (National Statement S2.3.10). 

Data Source and Collection 

Data were extracted by the hospital Health Informatics Division using databases including 

Emergency Department Information System (EDIS) and Hospital-Based Corporate 

Information System (HBCIS).  Data were extracted for all adult patients (aged ≥18 years) 

with an admission of atrial fibrillation as identified by International Statistical Classification 

of Diseases and Related Problems 10th revision for atrial fibrillation and flutter (I48) from 1 

July 2010 to 10 June 2015. This data extraction included patient details such as age, gender 

and primary diagnosis, together with admission details such as hospital length of stay and 

discharge status.  Data were screened and patients were included in the study if they had a 

diagnosis of non-valvular AF and received an oral anticoagulant during one of their hospital 

admissions throughout the study period.  Admissions prior to 30 June 2012 were excluded 

from the study to allow for a similar timeframe for comparison before and after 

introduction of the DOACs in August/September 2013, ie study period between 1 July 2012 

and 30 June 2015. 

Patients meeting inclusion criteria were eligible for further data collection from hospital 

admission systems including electronic medical records, The Viewer and Auslab.  Data were 

collected from these systems for each admission of individual patients.  Data collection 

included co-morbidities, social histories such as alcohol consumption and smoking status, 

medication on admission, changes to medications during admission, medication on 

discharge, and any reported adverse events such as bleeds or stroke.  Any documented 

information in medical records regarding the prescribing of anticoagulant therapy was 



collected.  Pathology results collected included liver function tests, estimated glomerular 

filtration rate and serum creatinine for renal function, and International Normalised Ratio 

(INR) for patients on warfarin. 

Data Analysis 

Patients were categorised according to oral anticoagulant therapy, including no therapy, 

warfarin, or DOAC (rivaroxaban, apixaban, dabigatran) on both hospital admission and 

discharge.  Collected data including date of birth to determine age, gender, medical 

conditions and alcohol use was used to calculate stroke and bleed risk scores for each 

patient including CHA2DS2-VASc (Congestive Heart failure = 1point, Hypertension = 1point, 

Age ≥ 75 years = 2 points, Diabetes mellitus = 1point, Stroke/transient ischaemic attack = 

1point, Vascular disease = 1point, Age 65-74 years = 1point, Female gender = 1point).  

Current Australian AF guidelines [25] recommend the use of the CHA2DS2-VASc score 

without the gender variable, i.e., CHA2DS2-VA, to assess stroke risk and recommend oral 

anticoagulation for all patients with no contraindications and a score of ≥ 2, and 

consideration of oral anticoagulation therapy in patients with a score of 1.  This guideline 

was applied to categorise patients as high risk of stroke and eligible for anticoagulant 

therapy and prescribing assessed according to CHA2DS2-VA categories.  Admissions and 

readmissions for patients were included in analysis to determine impact of prescribing over 

time for patients, particularly changes to treatment according to changing co-morbidities 

and resultant CHA2DS2-VA score together with potential adverse effects. 

Statistical Analysis 



Statistical analysis was performed on SPSS Statistics Version 25.  Categorical variables were 

presented as number and percentage, and continuous variables presented as mean and 

standard deviation.  Chi-squared analysis was used to determine differences between 

categorical variables and logistic regression analysis was used for correlation of 

demographic variables and anticoagulant prescribing.  Significance was defined at p<0.05 

(*), p<0.01 (**), and p<0.001 (***). 

 

 

RESULTS 

Between 1 July 2010 and 30 June 2015, there was a total of 10636 admissions for AF by 

6454 patients.  Of these, 1911 patients with non-valvular AF were included in the study with 

a total of 3396 admissions (Figure 1).  The mean age of patients was 75.5 (11.9) years with 

the highest percentage of patients (37.4%) aged between 75 and 84 years (Table 1). The 

majority of patients were male (55.9%), had a CHA₂DS₂VA score ≥ 2 (79.7%), and were 

prescribed no anticoagulant therapy (56.1%) at first admission.  On the first admission, the 

most commonly prescribed anticoagulant was warfarin (27.9%) followed by rivaroxaban 

(7.6%), dabigatran (5.5%) and apixaban (2.9%). 

<Insert Figure 1> 

<Insert Table 1> 

Between 1 July 2012 and 30 June 2015, there was a decline in usage of warfarin, particularly 

from late 2013 (Figure 2).  Rivaroxaban usage increased from late 2013 to 2015 and was the 



most widely prescribed oral anticoagulant at the end of the study period.  Usage of 

dabigatran and apixaban remained low, with warfarin use exceeding these two DOACS 

throughout the study period.  The initiation of oral anticoagulants appeared steady from 

July 2012 to June 2013 and then continued to rise until June 2015 (Figure 3).  The initiation 

of DOACs increased from the last quarter of 2013 until late 2014.  The initiation of warfarin 

decreased in late 2013 and then remained stable until the end of the study period. 

<Insert Figure 2 and 3> 

On first admission, there was a significant decrease in the number of patients on no 

anticoagulant (p<0.001) from admission to discharge and a significant increase in the 

number of patients initiated on both DOACs (p<0.001) and warfarin (p<0.01 and p<0.001) 

across all CHA₂DS₂VA scores (Table 2).  There were 1531 patients with a CHA₂DS₂VA score ≥ 

2 and eligible for anticoagulation.  Of these, 697 (45.5%) were on anticoagulant therapy on 

first admission and this significantly increased (p<0.001) to 1246 (81.4%) prescribed 

anticoagulants on discharge.  On first discharge, for patients with a CHA₂DS₂VA score ≥ 2, 

there were significant increases (p<0.001) in prescribing of both DOAC and warfarin (16.7% 

to 38.0% and 28.9% to 43.4% respectively). 

On second admission, there was a significant decrease in the number of patients on no 

anticoagulant therapy from admission to discharge across all CHA₂DS₂VA scores (score 0 = 

35.3% to 17.6%, p<0.05; 1 = 33.3% to 14.7%, p<0.01; p ≥ 2 = 32.8% to 17.5%, p<0.001) 

(Table 2).  There were 635 patients with a CHA₂DS₂VA score ≥ 2 and 427 (67.2%) were on 

anticoagulants on admission and this increased to 524 (82.5%) on discharge.  During this 

second admission, there was a significant increase in the number of patients initiated on 

DOACs for CHA₂DS₂VA scores of 1 and ≥ 2 (24.0% to 45.3%, p<0.01 and 31.1% to 41.3%, 



p<0.01 respectively) but no significant change in the number of patients on warfarin across 

any stroke risk score.  No other significant differences were found across admissions. 

<Insert Table 2> 

Logistic regression analysis found on first admission patients with a CHA₂DS₂VA ≥2 and 

ischaemic heart disease were significantly less likely to be prescribed an oral anticoagulant 

(Table 3).  On the second admission, patients with a HASBLED ≥ 3 were significantly less 

likely to be prescribed an oral anticoagulant while patients with a history of stroke or 

transient ischaemic attack were significantly more likely to receive oral anticoagulant 

therapy.  Documented reasons for discharge on nil anticoagulant therapy included high falls 

risk (n=11), low stroke risk score (n=8), the patient refused anticoagulant therapy (n=5) and 

high bleed risk score (n=4). 

<Insert Table 3> 

There were 1070 patients on no anticoagulant therapy on the first admission (Table 2) and 

745 (69.7%) of these patients were prescribed oral anticoagulants on discharge with 450 

(42.1%) prescribed DOACs and 295 (27.6%) prescribed warfarin.  The majority of patients 

remained on the same oral anticoagulant from admission to discharge.  Across admissions, 

17 patients changed from a DOAC to warfarin and 11 patients changed from warfarin to a 

DOAC.  Documented reasons for changing from warfarin to DOAC included erratic INRs 

(n=3) and non-compliance either with dosing (n=2) or blood tests (n=1).  Documented 

reasons for changing from DOAC to warfarin included renal function (n=2) and adverse 

events including bleeds (n=2), epigastric pain (n=1) and transient ischaemic attack (n=1).  



Across admissions, 85 patients ceased anticoagulant therapy with documented reasons 

including bleed episode (n=12), patient palliative (n=10) and surgery (n=6). 

 

 

DISCUSSION 

The availability of the DOACs increased prescribing options for patients with non-valvular 

AF.  At the time of introduction to the Australian market, there was limited information on 

prescribing of anticoagulants and factors influencing the initiation of anticoagulant therapy, 

particularly to hospitalised patients with non-valvular AF.  Therefore, this study aimed to 

investigate the prescribing of oral anticoagulants to patients with AF admitted to the 

hospital around the time of introduction of DOACs to the Australian market.  This study 

found initiation of anticoagulants during admissions to hospital for patients with non-

valvular AF increased after the introduction of the DOACS with the number of patients on no 

anticoagulant therapy from admission to discharge significantly decreased across all 

CHA₂DS₂VA categories during the first two admissions. 

This study found 46% of patients with a CHA₂DS₂VA score ≥ 2 were on anticoagulant therapy 

at first admission, and this significantly increased to 81% on discharge.  Consistent with this, 

a systematic review by Ogilvie et al. [13] reported treatment levels from 39% to 92.3% 

based on CHADS scores >2.  Specific to Australian studies, before the introduction of the 

DOACs, Jackson et al. [26] reported 42% of eligible patients were prescribed anticoagulants 

at Tasmanian hospitals, while Bajorek et al. [27] found a higher rate of 55% in New South 

Wales.  Interestingly, after the introduction of the DOACs, similar rates of anticoagulant 



prescribing to high-risk patients have been reported by Pandya et al. [28] of 54% from a 

hospital in New South Wales.  Three Tasmanian studies have also reported comparable 

rates with studies by Bista et al. in the early post-DOAC era finding 52.5% [29] and 55.6% 

[30] of high-risk patients received anticoagulants, while Admassie et al [20] found this 

increased to 60.7% in a study ranging from 2010 to 2015.  Further to this, in rural Western 

Australia Bellinge et al [31] found 69% of patients with AF received oral anticoagulant 

therapy during hospital admission, but this was for patients with a CHA₂DS₂VASc scores ≥ 1.  

In our study, the rate of anticoagulant prescribing to patients with a CHA₂DS₂VA scores ≥ 2 

was 54% on admission which is comparable to the Australian data relating to anticoagulant 

use from hospital studies.  The criteria for our study was for a patient to have received an 

oral anticoagulant during at least one admission and this could have over-estimated the 

prescribing rate of anticoagulants to patients with atrial fibrillation. 

After the first and second admission, 81% and 82.5% of patients respectively with a 

CHA₂DS₂VA scores ≥ 2 were prescribed anticoagulants on discharge.  A European registry of 

seven countries reported an even higher prescribing rate of anticoagulation to high-risk 

patients of 85.6% and suggested this high rate may be due to the involvement of 

cardiologists in the registry [32].  Kirchhof et al. [33] suggested management decisions in AF 

are influenced by settings such as tertiary care centres and the involvement of cardiologists.  

These factors could also have influenced our study given it was in a tertiary hospital with 

specialists teams involved in patient care.  It was interesting to note that the number of 

patients discharged on anticoagulant therapy significantly reduced for the first two 

admission, even for patients with a low stroke risk score.  The European registry also noted 

that anticoagulants were prescribed to 62.5% of patients with a CHA₂DS₂VASc score of zero 



[32].  In our study, a higher prescribing rate was found as 81% of patients with a CHA₂DS₂VA 

score of zero were discharged on oral anticoagulants with a significant increase in 

prescribing during admission for both warfarin and NOACs.  Similar to this, Admassie et al. 

[20] found anticoagulant prescribing across all stroke-risk groups was higher post-DOAC 

introduction with overuse in low-risk patients.  Current Australian AF guidelines [25] suggest 

anticoagulation is not recommended in patients with non-valvular AF and a CHA₂DS₂VA 

score of zero, however consideration of four weeks anticoagulation is recommended in 

patients with a CHA₂DS₂VA score of zero selected for electrical cardioversion.  Therefore, it 

is possible such treatment factors influenced prescribing and it is a limitation of our study 

that we only assessed prescribing according to CHA₂DS₂VA score and factors such as 

pending cardioversion were not also collected and analysed in determining appropriateness 

of prescribing.  Further studies are warranted to ensure appropriate prescribing to all 

individuals based on every available patient factor and related treatments. 

This study found a decline in warfarin usage during the study period and increased usage of 

the DOACs, particularly rivaroxaban.  Similar to this, Alemneh et al. [34] reported decreased 

prescribing of warfarin and increased prescribing of NOACs in Tasmania.  Pol et al. [35] 

analysed PBS statistics in the first four years post-introduction of the DOACS and found 

combined DOAC prescriptions dramatically increased while warfarin prescriptions decreased 

by almost 30%.  Similarly, Pratt et al. [19] found DOACs increased prescribing of oral 

anticoagulants to Australian Veterans and reported a much higher number of new DOAC 

users compared to warfarin.  Comparable to this, our study found increased initiation of 

anticoagulants after the introduction of the DOACs including on readmissions to hospital, 

together with higher rates of DOAC usage compared to warfarin, particularly rivaroxaban.  



High rivaroxaban prescribing in Queensland was also reported in the Drug Utilisation Sub-

Committee review [24] and, in agreement with their observation, the listing of this 

anticoagulant on the hospital formulary would be the predominant influencing factor. 

In contrast to these studies, Simons et al. [36] found similar rates of new users of warfarin 

and DOACs.  Interestingly in our study, warfarin initiation remained relatively stable from 

late-2013 until mid-2015.  Current Australian guidelines for AF recommend warfarin for 

patients with severe chronic kidney disease [25] so it is possible that patient co-morbidities 

were one reason for the continued initiation of warfarin.  Another reason may have been 

that the study was conducted at the introduction of the DOACs so prescribers andpatients 

may have been more familiar with warfarin.   

Simons et al. [36] found warfarin users were more likely to discontinue treatment compared 

to patients on DOACs.  Our study found similar rates of anticoagulant discontinuation during 

the first two admissions, but rates of warfarin discontinuation were higher on subsequent 

admissions.  Our study also found small numbers of patients changed from warfarin to a 

DOAC (n=11) and DOACs to warfarin (n=17).  In contrast, previous Australian studies [24, 37] 

reported higher rates of switching from warfarin to DOAC of around 50% in 2013-4 and 

around 20% in subsequent years.  Convenience has been reported as an important factor for 

patients taking oral anticoagulants [38, 39].  Non-compliance with blood tests was reported 

in our study as one reason for switching from warfarin.  A Queensland study has reported 

INR testing intervals of 16 days with a warfarin care program and 22 days with general 

practitioners [40] which could impact warfarin compliance.  However, adherence to dosing 

is important in any anticoagulant therapy and once daily compared to twice daily regimes, 

may influence adherence [41].  The anticoagulant effect of the DOAC wains 12-24 hours 



after intake and thus, therapy compliance is crucial [42].  Thus, converting patients from 

warfarin to a NOAC due to non-compliance with dosing is not a good rationale and requires 

further investigation.  Our study found reasons for switching from DOAC to warfarin 

included adverse events or intolerance.  Consistent with this, other studies [37, 43] have 

reported intolerance, thromboembolic and bleed events as the most common reasons for 

reverting to warfarin therapy.  This study collected information on adverse events with oral 

anticoagulants but outcomes with individual agents were not analysed due to relatively 

small numbers of reported events.  Future studies should investigate outcomes with 

individual anticoagulants to assist in determining the most appropriate anticoagulant for 

subsets of patients. 

In this study, the prescription of an oral anticoagulant on discharge was less likely for 

patients with ischaemic heart disease and a HASBLED ≥ 3.  Consistent with this, Chang et al. 

[44] found established coronary artery disease, and previous bleeding was negatively 

associated with anticoagulant use.  Numerous studies [20, 45-47] have described bleed 

history as a factor for not receiving oral anticoagulant therapy while both Biteker et al. [48] 

and Savarese et al. [49] correlated lower HASBLED scores with greater prescribing of oral 

anticoagulants.  However, Australian guidelines recommend high bleed risk scores should be 

utilised to treat modifiable bleed risk factors rather than to avoid anticoagulation [25].  In 

our study, the correlation to reduced prescribing according to high HASBLED was not found 

on all admissions, only the second.  It is possible that modifiable bleed risk factors are being 

addressed, for example on first admission, but in some patients the bleed risk cannot be 

lowered and is considered to outweigh the potential benefit of stroke reduction with 

anticoagulants.  In our study, patients with a history of stroke or transient ischaemic attack 



were more likely to be initiated on an oral anticoagulant.  Consistent with this, Chopard et 

al. [50] reported an increased frequency of anticoagulant prescriptions to patients with prior 

stroke.  Further to this, an Australian study by Farinola et al. [51] found patients with a 

stroke history were more likely to receive anticoagulation since the introduction of DOACs.  

Before the release of the DOACs, a systematic review by Ogilvie et al. [13] identified 

underuse of anticoagulation in patients with AF and prior stroke but specifically suggested 

low levels of warfarin initiation was a potential rationale.  Given our study was conducted 

around the time of DOAC introduction, this may have positively influenced prescribing in 

patients with certain co-morbidities.  Future studies should further investigate anticoagulant 

use specific to co-morbidities likely to influence prescribing (e.g., renal function) and 

concurrent medication as this may assist in further optimising prescribing. 

In conclusion, this study investigating the prescribing of oral anticoagulants to hospitalised 

patients with AF found increased initiation of anticoagulants across all stroke risk categories 

following the introduction of the DOACs to the Australian market.  There remains potential 

to improve prescribing in accordance with current guidelines to ensure individuals are 

receiving appropriate anticoagulation. 
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Table 1 – Baseline characteristics of 1911 patients admitted for non-valvular atrial 
fibrillation between 1 July 2012 to 30 June 2015.  Data represented is the number 
(percentage). 

Variable n=1911 
Age  
     18-64 years 303 (15.8) 
     65-74 years 428 (22.4)  
     75-84 years 714 (37.4) 
     85-95 years 459 (24.0) 
     >95 years 7 (0.4) 
Gender   
      Female 842 (44.1) 
      Male  1069 (55.9) 
Co-morbidities   
      Hypertension  1085 (56.8) 
      Ischemic heart disease 627 (32.8) 
      Diabetes mellitus 422 (22.1) 
      Congestive heart failure  336 (17.6) 
      History of stroke or transient ischemic attack 335 (17.5) 
      Chronic kidney disease 224 (11.7) 
      Bleeding history 25 (1.3) 
      Abnormal liver function  19 (1.0) 
Social History  
      Smoking 196 (10.3) 
      Alcohol use 276 (14.4) 
Anticoagulant on admission  
      Apixaban 56 (2.9) 
      Dabigatran 106 (5.5) 
      Rivaroxaban 146 (7.6) 
      Warfarin 533 (27.9) 
      Nil oral anticoagulant 1070 (56.1) 
CHA₂DS₂VA Score  
      0  172 (9.0) 
      1 208 (10.9) 
      ≥ 2 1531 (80.1) 
HASBLED Score  
      0 - 1  674 (35.3) 
      2 723 (37.8) 
      ≥ 3 514 (26.9) 

CHA2DS2-VA - Congestive Heart failure = 1 point, Hypertension = 1 point, Age ≥ 75 years = 2 points, Diabetes 
mellitus = 1 point, Stroke/transient ischaemic attack = 2 points, Vascular disease = 1 point, Age 65-74 years = 1 
point; HASBLED - Hypertension = 1 point, Abnormal renal/liver function = 1-2 points, Stroke history = 1 point, 
Bleeding history or predisposition = 1 point, Labile International Normalised Ratio = 1 point, Age > 65 years = 1 
point, Drugs/Alcohol concomitantly = 1-2 points.  



Table 2 – Prescribing of oral anticoagulant therapy for patients on both admissions and 
discharge according to CHA₂DS₂VA score for each admission for the 1911 patients admitted 
for non-valvular atrial fibrillation between 1 July 2012 to 30 June 2015. Data represented is 
number (percentage) with significance defined as p<0.05 (*), p<0.01 (**), and p<0.001 
(***).68.6 

  
Anticoagulant on admission Anticoagulant on discharge 

Admi
ssion 

CHA₂DS₂-
VA Score 

DOAC Warfarin Nil DOAC Warfarin Nil 

1 0 20 (11.6) 34 (19.8) 118 (68.6) 80 (46.8***) 60 (34.9**) 32 (18.6***) 
1 33 (15.9) 57 (27.4) 118 (56.7) 81 (38.9***) 83 (39.9**) 44 (21.2***) 

≥2 255 (16.7) 442 (28.9) 834 (54.4) 582(38.0***) 664(43.4***) 285(18.6***) 
2 0 15 (22.1) 29 (42.6) 24 (35.3) 23 (33.8) 33 (48.5) 12 (17.6*) 

1 18 (24.0) 32 (42.7) 25 (33.3) 34 (45.3**) 30 (40.0) 11 (14.7**) 
≥2 197 (31.1) 230 (36.1) 208 (32.8) 262(41.3**) 262 (41.2) 111(17.5***) 

3 0 9 (31.0) 13 (44.8) 7 (24.1) 15 (51.7) 12 (41.4) 2 (6.9) 
1 9 (27.3) 14 (42.4) 10 (30.3) 14 (42.4) 13 (39.4) 6 (18.2) 

≥2 78 (30.1) 110 (42.5) 71 (27.4) 90 (34.7) 112 (43.2) 57 (22.0) 
4 0 5 (38.5) 6 (46.2) 2 (15.4) 6 (46.2) 7 (53.8) 0 (0.0) 

1 4 (30.8) 4 (30.8) 5 (38.5) 5 (38.5) 5 (38.5) 3 (23.1) 
≥2 46 (35.1) 48 (36.6) 37 (28.2) 54 (41.2) 48 (36.6) 29 (22.1) 

5 0 3 (42.9) 3 (42.9) 1 (14.3) 3 (42.9) 4 (57.1) 0 (0.0) 
1 1 (16.7) 4 (66.7) 1 (16.7) 1 (16.7) 4 (66.7) 1 (16.7) 

≥2 23 (31.9) 28 (38.9) 21 (29.2) 25 (34.7) 28 (38.9) 19 (26.4) 
6 0 2 (50.0) 1 (25.0) 1 (25.0) 2 (50.0) 2 (50.0) 0 (0.0) 

1 1 (33.3) 1 (33.3) 1 (33.3) 1 (33.3) 1 (33.3) 1 (33.3) 
≥2 17 (41.5) 16 (39.0) 8 (19.5) 19 (46.3) 15 (36.6) 7 (17.1) 

7 0 1 (33.3) 2 (66.7) 0 (0.0) 1 (33.3) 2 (66.7) 0 (0.0) 
1 0 (0.0) 1 (50.0) 1 (50.0) 0 (0.0) 1 (50.0) 1 (50.0) 

≥2 11 (39.3) 10 (35.7) 7 (25.0) 11 (39.9) 8 (28.6) 9 (32.1) 
8 0 1 (50.0) 1 (50.0) 0 (0.0) 1 (50.0) 1 (50.0) 0 (0.0) 

1 0 (0.0) 0 (0.0) 1 (100.0) 1 (100.0) 0 (0.0) 0 (0.0) 
≥2 10 (47.6) 6 (28.6) 5 (23.8) 11 (52.4) 5 (23.8) 5 (23.8) 

9 0 1 (100.0) 0 (0.0) 0 (0.0) 1 (100.0) 0 (0.0) 0 (0.0) 
1 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 

≥2 7 (50.0) 4 (28.6) 3 (21.4) 7 (50.0) 4 (28.6) 3 (21.4) 
10 0 0 (0.0) 1 (100.0) 0 (0.0) 0 (0.0) 1 (100.0) 0 (0.0) 

1 0 (0.0) 0 (0.0) 1 (100.0) 0 (0.0) 0 (0.0) 1 (100.0) 
≥2 7 (31.8) 9 (40.9) 6 (27.3) 6 (27.3) 9 (40.9) 7 (31.8) 

DOAC – direct acting oral anticoagulant; CHA2DS2-VA - Congestive Heart failure = 1 point, 
Hypertension = 1 point, Age ≥ 75 years = 2 points, Diabetes mellitus = 1 point, 
Stroke/transient ischaemic attack = 1point, Vascular disease = 1 point, Age 65-74 years = 1 
point. 

  



Table 3: Factors associated with prescribing oral anticoagulant therapy on discharge to 
patients with a CHA₂DS₂VA ≥2 during first admission between 1 July 2012 to 30 June 2015. 
Data represented is odds ration (OR) and confidence interval (CI). 

Variable Anticoagulant therapy 
OR (95% CI) 

P value 

FIRST ADMISSION   
Hypertension  1.210 (0.849 to 1.724) 0.291 
Congestive heart failure  0.803 (0.467 to 1.382) 0.428 
Diabetes mellitus  1.061 (0.718 to 1.569) 0.765 
Ischemic heart disease  0.687 (0.488 to 0.965) 0.030* 
History of stroke/TIA 1.268 (0.835 to 1.926) 0.266 
Bleeding history 0.533 (0.192 to 1.482) 0.228 
HASBLED ≥ 3 1.385 (0.913 to 2.102) 0.126 
Kidney function   
Stage 1 (>90ml/min) 0.486 (0.057 to 4.113) 0.508 
Stage 2 (60-89 ml/min) 0.564 (0.063 to 5.059) 0.609 
Stage 3a (45-59ml/min) 0.421 (0.049 to 3.615) 0.430 
Stage 3b (30-44ml/min) 0.219 (0.025 to 1.883) 0.167 
Stage 4 (15-29 ml/min) 0.380 (0.041 to 3.530) 0.395 
Stage 5 (<15ml/min) 3.173 (0.388 to 25.922) 0.281 
SECOND ADMISSION   
Hypertension  1.695 (0.877 to 3.277) 0.117 
Congestive heart failure  1.725 (0.633 to 4.697) 0.286 
Diabetes mellitus  0.705 (0.345 to 1.442) 0.338 
Ischemic heart disease  1.051 (0.557 to 1.984) 0.877 
History of stroke/TIA 5.399 (1.706 to 17.092) 0.004** 
Bleeding history 0.287 (0.024 to 3.474) 0.326 
HASBLED ≥ 3 0.395 (0.169 to 0.920) 0.031* 
Kidney function   
Stage 1 (>90ml/min) 1.241 (0.047 to 32.589) 0.897 
Stage 2 (60-89 ml/min) 2.844 (0.094 to 86.291) 0.548 
Stage 3a (45-59ml/min) 2.486 (0.094 to 66.007) 0.586 
Stage 3b (30-44ml/min) 1.488 (0.056 to 39.815) 0.813 
Stage 4 (15-29 ml/min) 2.791 (0.086 to 90.664) 0.563 
Stage 5 (<15ml/min) 0.691 (0.043 to 11.201) 0.795 
THIRD ADMISSION   
Hypertension  0.493 (0.119 to 2.042) 0.329 
Congestive heart failure  1.433 (0.155 to 13.220) 0.751 
Diabetes mellitus  0.559 (0.128 to 2.451) 0.441 
Ischemic heart disease  0.526 (0.149 to 1.855) 0.318 
History of stroke/TIA 4.744 (0.534 to 42.118) 0.162 
Bleeding history 0 (0 to 0) 0 
HASBLED ≥ 3 0.689 (0.152 to 3.124) 0.629 
Kidney function   
Stage 1 (>90ml/min) 1.823 (0.653 to 5.089) 0.252 



Stage 2 (60-89 ml/min) 1.242 (0.317 to 4.875) 0.756 
Stage 3a (45-59ml/min) 0.536 (0.153 to 1.880) 0.330 
Stage 3b (30-44ml/min) 0.643 (0.193 to 2.142) 0.472 
Stage 4 (15-29 ml/min) 0 (0 to 0) 0 
Stage 5 (<15ml/min) 0 (0 to 0) 0 

 

 

  



 

 

Figure 1 – Consort diagram outlining patient inclusion and exclusion process 

 

 

 

Figure 2 – Usage of individual oral anticoagulants during admissions for non-valvular atrial 
fibrillation between 1 July 2012 to 30 June 2015. 

 



 

Figure 3 – Initiation of oral anticoagulants during admissions for non-valvular atrial 
fibrillation between 1 July 2012 to 30 June 2015. 

 


