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Abstract 

Background 

Atrial Fibrillation (AF) is a cardiac rhythm disorder that can result in stroke and heart 

failure. Treatment to prevent the incidence of ischemic stroke involves initiating 

patients on an Oral Anticoagulant (OAC .). Warfarin which is a vitamin K antagonist has 

long been the only OAC available, but now other options include dabigatran which is a 

direct thrombin inhibitor, and rivaroxaban and apixaban which are factor Xa inhibitors. 

These OACs can cause adverse drug reactions, including bleeding complications which 

cause fears associated with prescribing of OAC. When the OAC options became 

available in Australia, a government review of anticoagulant usage highlighted key 

points such as the underuse of anticoagulants in patients with a high risk of stroke and 

the concerns regarding the safety of anticoagulants. Therefore, investigating the 

introduction of Non-Vitamin K Oral Anticoagulants (NOAC) and the use of warfarin 

will assist in addressing the concerns raised by the government-commissioned review of 

anticoagulant therapy in AF. 

Aim  

This study aims to compare the prescribing of warfarin and the introduction of NOACs 

in patients with Non-Valvular Atrial Fibrillation (NVAF) in Southeast Queensland. 

Method  

This retrospective cohort study was conducted in a hospital located in Southeast 

Queensland, Australia, using hospital records from patients admitted from 2012 to 

2015. Data was extracted for all adult patients (aged ≥18 years) with an admission of 

AF and prescribed an OAC from 1 July 2012 to 10 June 2015. Data collection included 

patient details such as age, gender, comorbidities, and primary diagnosis together with 
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admission details such as length of stay in hospital and discharge status. Data analysis 

included calculating CHA2DS2 (Congestive heart failure, Hypertension, Age>75, 

Diabetes, prior Stroke/transient ischaemic attack) and CHA2DS2VA (Congestive heart 

failure, Hypertension, Age>75, Diabetes, prior Stroke/transient ischaemic attack, 

Vascular disease, Age 65-74 years, Sex category of female) scores to find the risk of 

stroke and HASBLED (Hypertension, Abnormal renal/liver function, Stroke, Bleeding 

history, Labile INR, Elderly>65years, Drugs/alcohol) scores to show the risk of bleeds, 

comparison of OAC usage from 2012 to 2015, logistic regression analysis for further 

data analysis.   

Results 

Data extraction found 10636 admissions for AF. These admissions were further 

screened according to the inclusion and exclusion criteria, leaving 3396 admissions by 

1911 patients for further analysis. There were 834 (54.4%) patients on nil OAC therapy 

during the first admission with a CHA₂DS₂-VA score of ≥2, which significantly 

decreased (p < 0.001) to 285 (18.6%) patients discharged on nil OAC therapy. There 

were 745 patients on nil OAC during the first admission and 450 (42.1%) patients were 

discharged on NOAC therapy, while 295 (27.6%) patients were discharged on warfarin 

therapy. A total of 68 patients admitted on an OAC were ceased from OAC therapy 

upon discharge for various reasons. This study found 27 patients had changed therapies 

from warfarin to NOAC or NOAC to warfarin due to numerous reasons. Furthermore, 

this study found the risk of bleeding, stroke episode, and ischaemic heart disease to 

significantly affect the prescribing of OACs. In addition, age regarding the high risk of 

falls and kidney function influenced the prescribing of OAC.  
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Conclusion  

The findings from this study highlighted the under prescribing of OAC upon patient 

admission. However, upon discharge and subsequent patient admissions, there was an 

increased prescribing of OAC, especially for patients with a high risk of stroke. 

Therefore, this study established that the total prescribing and initiation of OAC had 

increased overall after the introduction of NOACs, with rivaroxaban being more 

commonly prescribed than warfarin. Further investigations into the usage of OAC 

highlighted the fears associated with prescribing of OAC especially the risk of bleeding, 

which significantly affected the prescribing of OAC in regards to ceasing and changing 

OAC therapies. In addition, the outcomes of OAC therapy investigated, found 

admissions to hospital due to bleeding, stroke, and death for patients initiated and 

established on OACs.  
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1 Introduction 

1.1 Background 

This study investigates the use of OAC, warfarin and Non-Vitamin K Oral Anti-

Coagulants (NOAC), in patients with Atrial Fibrillation (AF). AF is a cardiac rhythm 

disorder, which causes an irregular heart rhythm that leads to the formation of 

thrombus. This results in complications such as stroke and heart failure. OACs prevent 

the formation of thrombus through various mechanisms. There are advantages and 

disadvantages to using different OACs. Warfarin needs frequent blood tests and dose 

changes, whereas the NOACs are simpler to use, but cannot be prescribed in certain 

individuals including those with kidney disease.  

A government-sanctioned review of anticoagulant usage highlighted key points such as 

the underuse of anticoagulants in patients with a high risk of stroke and the concerns 

regarding the safety of anticoagulants. This leads to the overall aim to analyse the 

benefits and prescribing of warfarin and NOACs in patients with AF in Southeast 

Queensland. There is a specific focus on patients with a high risk of stroke to ensure 

they are prescribed anticoagulant therapy in accordance with the Australian AF 

guidelines. This study will specifically look at factors that may influence prescribing 

and whether warfarin or the NOACs are better for particular patients. Through this 

study, we can further investigate differences between the two anticoagulants and enable 

better management of medication and quality of life for patients. 
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1.2 Aims 

AF is a prevalent cardiovascular condition, which poses a serious risk of stroke in 

patients, and a risk of bleeds from the anticoagulants prescribed. Reports suggest that 

there is a hesitation from prescribers to initiate patients on anticoagulant therapy due to 

the risk of bleeds, and patient factors like alcohol consumption and compliance. This 

has led to the underuse of anticoagulants in patients with a high risk of stroke despite 

the fact studies have indicated that anticoagulant therapy for the prevention of stroke 

greatly outweighs the risks of stroke and bleeds. Therefore, the overall aim of this study 

is ‘to compare the prescribing of warfarin and NOACs in patients with Non-Valvular 

Atrial Fibrillation (NVAF) in Southeast Queensland’. 

1.2.1 Objectives 

The first objective was to ‘identify admissions to hospital for patients with AF and 

determine their anticoagulant therapy on admission and during their stay’. This was 

achieved through assessing patient records for those who are admitted with NVAF and 

those who are prescribed anticoagulant therapy. This included analysing readmissions 

and any changes in anticoagulants during the patients' hospital stay, either initiated on 

an Oral Anticoagulant (OAC) therapy during the patients’ hospital stay or established 

before admission to hospital. 

The second objective was ‘to compare their current OAC therapy to guideline-

recommended therapy after calculating each patients’ risk of stroke with a validated 

stroke risk score’. The CHA2DS2VA score for each patient was calculated to identify 

their risk of stroke, together with their HASBLED to assess their risk of bleeds. This 

enabled the identification of any patients who are at a high risk of stroke or a bleed and 

allowed the assessment of anticoagulant therapy.  
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The third objective to explore was ‘to identify factors influencing prescribing of OACs 

including patient demographics, co-morbidities, and concurrent medications. This was 

achieved through analysing patients’ medication and medical history. This included 

identifying OAC that are prescribed, and those that have been ceased or changed, 

especially upon discharge. Also, any medical conditions such as kidney function or 

medical history, such as the history of bleeds which may have affected the decision to 

prescribe anticoagulants. This led to identifying any patient factors, which may have 

influenced the decision in regards to anticoagulant therapy. 

The final objective was ‘to investigate the factors influencing outcomes of anticoagulant 

therapy as measured by adverse events including bleeding and stroke, length of stay in 

hospital and readmissions’. This was achieved by analysing the reported adverse effects 

of anticoagulant therapy. These included any bleeding events, especially emergency 

surgery to minimise the risk of patient death and administration of reversal agents to 

prevent further bleeding. This involved assessing medical history and patient admission 

details for any history of bleeding events. In addition to this, patient factors such as 

length of stay and readmission was also explored to identify the outcomes of being 

prescribed an OAC. 

1.3 Significance  

AF is a cardiovascular condition that leads to severe complications like stroke and heart 

failure with an overall mortality rate of AF up to 90% (1). In Australia, Ball et al (2) 

estimated that 240,000 people were diagnosed with AF in 2009, and of those people, 

45,000 people were hospitalised from complications related to AF. This results in a 

significant impact on the Australian health care system due to costs for hospitalisation, 

length of hospital stay, and stroke rehabilitation (3). In 2016, there were 37,300 

hospitalisations of stroke with an average stay of 8 days in the hospital and an average 
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of 26 days in rehabilitation from stroke (3). The current treatment options for reducing 

the risk of stroke include OACs such as warfarin and NOACs that are increasingly 

being prescribed (4), and thus add to the burden on the Australian health care system.  

The National Stroke Audit Report in 2011 found that only 30% of patients eligible for 

anticoagulants are actually prescribed anticoagulant therapy (5). Similar to this, Bajorek 

et al (6) have found only 55% of patients who are eligible for anticoagulant therapy are 

prescribed treatment. One of the major causes of under prescribing of anticoagulants is 

found to be the risk of bleeding (7). Patient factors like risk of falls, alcohol 

consumption, and patient compliance also play a role in determining the type of 

anticoagulant prescribed (8). However, the benefits of initiating anticoagulation therapy 

greatly outweigh the risks of strokes and bleeds (9). 

In 2011, a government-commissioned review of anticoagulant therapy in AF (5) 

identified that a large proportion of patients with AF were not initiated on any 

anticoagulant therapy and there was a lack of guidelines in Australia together with a 

lack of information on factors which may influence comparative outcomes with OACs 

(10). Subsequent to this, a new guideline for diagnosis and management of AF was 

developed and published in 2018 by the National Heart Foundation of Australia and the 

Cardiac Society of Australia (4). These guidelines recommend that the first line option 

for initiating patients on an OAC in non-valvular AF is NOACs rather than warfarin (4). 

NOACs are increasingly being prescribed for treatment of non-valvular AF in patients 

as demonstrated by the Pharmaceutical Benefit Scheme (PBS) statistics for Queensland 

which shows, in 2018, while warfarin has had 250,470 prescriptions, the NOAC 

rivaroxaban, has been used 460,622 times compared to 2013 data where warfarin was 

481,518 and rivaroxaban was 116,354 (11). Despite this increased prescribing, there 

remains limited data on factors influencing prescribing between these OACs and the 
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outcomes for patients prescribed the different anticoagulants. This retrospective cohort 

study of hospital admissions can identify factors influencing prescribing, factors 

influencing the outcome of anticoagulant therapy, and assess patients on their risk of 

stroke. An investigation into the comparative factors influencing prescribing and 

outcomes with warfarin and the NOACs may provide a better understanding of these 

anticoagulants. 

Further investigations will assist in addressing the concerns raised by the government-

commissioned review of anticoagulant therapy in AF, contribute to obtaining better 

management of patients with AF, and enable patients and prescribers to make evidence-

based decisions when prescribing OAC for patients with NVAF. 
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2 Literature Review 

2.1 Atrial Fibrillation  

AF is a cardiovascular disease that affects more than 475,000 Australians each year (2). 

The future prevalence of AF is expected to rise to 600,000 by 2034 (12), and the 

prevalence of hospitalisation related to AF is expected to rise significantly (13). This 

leads to an increase in the burden on the Australian health care system, which strongly 

signifies the importance for a better management and treatment plan for patients with 

AF (14). 

AF is a cardiac rhythm disorder (15), which can be classified as either valvular or non-

valvular where non-valvular AF is defined as the absence of moderate to severe mitral 

stenosis or mechanical heart valve (16). AF is a debilitating cardiovascular health 

condition, which increases the risk of mortality and morbidity (17) leading to impaired 

quality of life for patients (18). Stroke is the third leading cause of death in Australia 

(19). In 2015, 6.8% of deaths were related to stroke with 10869 fatalities (19). In 

addition to this, patients can have predisposing risk factors like cardiovascular co-

morbidities to developing AF including hypertension, diabetes mellitus, coronary artery 

disease, smoking, and obesity (20).   

Treatment options for AF involve three different strategies, which include maintaining 

sinus rhythm, controlling heart rate, and preventing stroke (21). The treatment for 

maintaining sinus rhythm and heart rate involves antiarrhythmic medications while the 

treatment option for reducing stroke is anticoagulants (22). Anticoagulants assist in 

reducing the risk of stroke in patients with AF (22) with the decision to prescribe an 

OAC (10) based on the risks versus benefits of anticoagulant therapy in terms of bleeds 

and stroke (23). 
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2.2 Risk assessment scores 

The risk of stroke and bleeding for patients with AF is assessed through CHA₂DS₂-

VASc (Congestive heart failure, Hypertension, Age>75, Diabetes, prior Stroke/transient 

ischaemic attack, Vascular disease, Age 65-74 years, Sex category of female) and 

HASBLED (Hypertension, Abnormal renal/liver function, Stroke, Bleeding history, 

Labile INR, Elderly>65years, Drugs/alcohol concomitantly) respectively (24). The 

scores from these tools help guide the decision to initiate patients on anticoagulant 

therapy based on the risks versus benefits of OAC therapy (25). 

 

 Table 1: Risk factor for stroke by assessment through CHA₂DS₂-VASc  

Acronym Risk Factor Score 

C Congestive heart failure 1 

H Hypertension 1 

A Age (above or under 75 years) 2 

D Diabetes 1 

S Stroke or Transient Ischemic Attack 2 

V Vascular Disease (Arterial disease) 1 

A Age (65-74 years) 1 

Sc Sex (female) 1 
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Table 2: Risk factors for bleed using the HASBLED scoring system 

Acronym Risk Factor Score 

H Hypertension  1 

A Abnormal kidney/ liver function  1 / 2 

S Stroke  1 

B Bleeding predisposition  1 

L Labile International Normalised Ratio (INR .) 1 

E Elderly (65 years or above) 1 

D Drugs or alcohol  1 / 2 

 

2.3 CHA₂DS₂-VASc 

The risk of stroke is assessed through the CHA₂DS₂-VASc score which indicates to 

prescribers whether patients need to be initiated on anticoagulant therapy (15). The 

CHA₂DS₂-VASc scoring system was first published in 2014 by the American Heart 

Association/American College of Cardiology/Heart Rhythm Society (AHA/ACC/HRS) 

guidelines and the European Society of Cardiology (ESC) guidelines in 2016 (26). 

Before this, the CHA₂DS₂ scoring system, first published in 2001 (27), was used to 

predict the risk of stroke. However, the CHA₂DS₂ scoring system was criticised to be 

too ambiguous in defining the low-risk group and it did not include the common risk 

factors for stroke (28).  

CHA₂DS₂ utilises the following criteria to predict stroke risk, congestive heart failure, 

hypertension, age>75, diabetes, prior stroke/transient ischaemic attack, while CHA₂DS₂-

VASc includes vascular disease, age 65-74 years, sex category of female. In CHA₂DS₂  

and CHA₂DS₂-VASc, each criterion receives 1 point, except for age and stroke, which 

receives 2, the higher the score, the higher the risk of stroke (29) (Table 1). Patients 
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with a score of 2 or more are recommended to be initiated on anticoagulant therapy 

(29). Males scoring 1 for can be considered for OAC therapy or aspirin, while females 

scoring 1 and those scoring 0 are not required to have OAC therapy (28). Recent 

Australian guidelines suggest using CHA₂DS₂-VA rather than CHA₂DS₂-VASc since 

the last criterion of the female sex is seen as a risk modifier rather than a risk factor 

(30).  

A nationwide cohort study (31) comparing females and males has concluded that there 

were no differences in the risk of stroke. The female gender alone is not a risk for stroke 

and would not need anticoagulation (32). Males and females have similar stroke risks so 

therefore to analyse the risk of stroke independent of sex (30). Therefore, the change in 

the Australian guideline recommending CHA₂DS₂-VA to CHA₂DS₂-VASc removes the 

need to differentiate the risk scores based on gender and to use the recommended score 

of >2 to predict the risk of stroke for all patients, enabling a consistent recommendation 

(4). 

2.4 HASBLED 

The risk of bleeding is assessed through the HASBLED scoring system (15) which 

guides prescribers on bleeding risk if initiating patients on anticoagulant therapy. In the 

HASBLED scoring system, each criterion receives 1 point, except for kidney or liver 

function and drugs or alcohol (33), which receives 2 points (Table 2). Those who score 

3 or higher are recommended to have extra precaution since this suggests a high risk of 

bleeding (34).  

There are several scoring systems for assessing the risk of bleeds in patients on 

anticoagulants. (35). The HASBLED scoring has been established as the standard 

scoring system for the risk of bleeds due to its better predicting abilities of risk of bleeds 

and inclusivity of modifiable risk factors (36). A high HASBLED score is not 
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considered to be a reason to withhold anticoagulant therapy since the benefits of stroke 

prevention outweigh the risk of bleeding (37). 

2.5 Oral anticoagulants 

The decision to initiate patients diagnosed with NVAF on OAC therapy is based on the 

risk of stroke being 2 or more through calculating CHA₂DS₂-VA score (38) and risk of 

bleeds being 3 or more through calculating HASBLED score (39). Caution is advised 

for prescribers to closely monitor patients with a high risk for bleeds (40). Treatment for 

AF includes anticoagulants which are intended to reduce the risk of stroke (21). The 

current available options include warfarin, which is a vitamin K antagonist, apixaban, 

and rivaroxaban, which are factor Xa inhibitors, and dabigatran, which is a direct 

thrombin inhibitor (41).  

 

 

Figure 1: Coagulation cascade and site of action of four anticoagulants (adapted from 

Palta et al. (42)).  
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2.5.1 Warfarin 

Warfarin strongly inhibits the vitamin K epoxide reductase enzyme, which is 

responsible for the synthesis of factor IX, X, II, and XII (43) thereby preventing the 

formation of clots (Figure 1). It is dosed by monitoring blood levels of International 

Normalised Ratio (44) (44), which provides an indication of the activity of warfarin on 

the coagulation cascade and the time for clot formation (45). The aim is to maintain the 

INR between a range, which varies for different thromboembolic events however, for 

most patients with AF it is 2.0 to 3.0 (46). If INR is below 2.0 or sub-therapeutic, there 

is a higher possibility of a clotting event occurring (47). If the value is above 3 it 

indicates that the patient is at risk of bleeding so measures need to be undertaken to 

prevent a bleed by omitting the next dose or administering a reversal agent such as 

vitamin K (48). Fresh frozen plasma or prothrombin complex concentrate may also be 

used to prevent warfarin-associated major bleeding events (49). The Time in 

Therapeutic Range (TTR) is a measure of time the INR is within range and is used to 

assess warfarin control and the risks versus benefits of warfarin (50). The efficacy and 

safety of warfarin control are measured TTR with maximum benefits of warfarin 

therapy seen when TTR is above 70% (50). 

In addition to INR influencing dosing, many other factors influence the response to 

warfarin. Vitamin K in the diet can affect INR and may increase the risk of bleeding so 

patients are counselled on avoiding high amounts of dietary vitamin K or fluctuation of 

intake (51). The health status of patients is also an important factor to consider as acute 

illnesses can affect warfarin response (52). It also has a bioavailability of 79% to 100% 

with a half-life of 20 to 60 hours (53) (Table 3).  Warfarin has R and S isomers where 

the S isomer is metabolised by cytochrome (CYP)  p450 and 2C9 enzyme, and R isomer 

is metabolised by the CPY3A4, 1A1, and 1A2 (54). Furthermore, warfarin has 

pharmacokinetic and pharmacodynamics drug interaction which can increase the risk of 
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bleeding (55). The pharmacokinetic drug interactions involve other drugs inhibiting 

CYP3A4 and CYP2C9 enzymes (56), which affects the metabolism of warfarin usually 

resulting in a change in INR, which can be monitored (57). The pharmacodynamic drug 

interactions involve other drugs affecting the clotting cascade where some may have 

antiplatelet effects thereby enhancing the risk of bleeds (58).   

Since OACs are metabolised in the liver where warfarin is subsequently cleared, extra 

precaution is required for patients with health conditions causing abnormal liver 

function like Non-Alcoholic Fatty Liver Disease (NAFLD) (59). Patients with abnormal 

liver function have not been included in randomised control trials to see the effect of 

anticoagulants in the subgroup (59). Therefore the use of OACs is unclear in patients 

with abnormal liver function, and not used if the risks outweigh the benefits (60). 

Adverse drug reactions of warfarin can lead to haemorrhages. The management of 

bleeding depends on the site and severity of the bleed (61). A minor bleed like bruising 

can involve withholding subsequent doses compared to major bleeds like intracranial 

bleeds which may require urgent surgery (61). Other side effects ranging from 

gastrointestinal disturbances such as nausea or vomiting, rash, hepatic dysfunction, and 

necrosis can occur with warfarin usage (62).  

Common concerns of prescribing warfarin include the risk of falls leading to under 

prescribing of warfarin, especially in the older population. Guidelines suggest that a 

high risk of falls is not a contraindication to prescribing warfarin (63). In addition to the 

risk of falls, dementia is another reason which inhibits patients at risk of stroke from 

receiving warfarin therapy (64). However, caution must be exercised when considering 

patients with dementia and high falls risk (64).   
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2.5.2 Non-vitamin K Oral Anti-Coagulants 

NOACs include drugs such as rivaroxaban, apixaban, and dabigatran. Factor Xa 

inhibitors, rivaroxaban, and apixaban antagonise the conversion of factor X to Xa thus 

preventing clot formation (43). The direct thrombin inhibitor, dabigatran, prevents 

factor IIa from converting I to Ia which stops clots from forming (65) (Figure 1). The 

benefits of these newer drugs include the fixed-dose schedule with dosing twice a day 

for dabigatran and apixaban and once a day for rivaroxaban (54). These NOACs are 

predominantly cleared renally so any damage to the kidneys or signs of renal failure 

needs to be monitored closely, especially in the elderly population (66). The 

bioavailability and half-life of these agents differ between them (67) (Table 3). 

Rivaroxaban has a half-life of 7-11 hours and a renal clearance of 66%, whereas 

apixaban has a half-life of 9-14 hours and 56% renal clearance (68). However, these 

newer agents are not without disadvantages like drug interactions and side effects (69).  

The use of rivaroxaban and dabigatran is contraindicated when kidney function is below 

30 mL/min, and the use of apixaban is contraindicated when kidney function is below 

25 mL/min since it increases the risk of bleeding (70). Furthermore, elimination of 

NOACs occurs mainly via the renal system however, the rate of elimination is different. 

Dabigatran is 80% excreted by the kidneys, while rivaroxaban is 67% excreted by the 

kidneys and 33% excreted through faecal elimination, and apixaban is 25% eliminated 

by the kidneys and 75% excreted by the liver (71).  

Their main adverse effects are bleeding, bruising, and recurrence of thromboembolism 

(72). This can also be caused by drug interactions, which differ with the drug classes. 

Factor Xa inhibitors are metabolised through CYP enzymes in the liver so any other 

drug that affects CYP3A4 by either inhibiting or inducing can affect the metabolism of 

factor Xa inhibitors (73). Direct thrombin inhibitors are metabolised through p-
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glycoprotein (74) so other drugs that are also metabolised through this pathway can also 

affect the metabolism of direct thrombin inhibitors.  

One of the disadvantages of NOAC therapy is the lack of available reversal agents. 

However, in recent years, there have been many attempts are finding a suitable reversal 

agent for NOACs. The treatment options for bleeding adverse events are different for 

each NOAC. The reversal agent for dabigatran is idaracizumab which is a monoclonal 

antibody specific to dabigatran (75). The reversal agent for rivaroxaban and apixaban is 

andexanet alfa which has a high affinity for factor Xa inhibitors and reverses the 

anticoagulant activity (76).  

There are similarities and differences between each NOAC, dabigatran, apixaban, and 

rivaroxaban, including the dosing where rivaroxaban is dosed once a day compared to 

apixaban and dabigatran which are dosed twice a day. A meta-analysis by Ntaios et al 

investigated the effect of NOACs and found that apixaban had a lower incidence of 

gastrointestinal haemorrhages and major haemorrhages, whereas dabigatran and 

rivaroxaban had a higher risk of gastrointestinal haemorrhages (77). Dabigatran and 

rivaroxaban had similar rates of myocardial infarction (78). A study by Noseworthy et 

al found dabigatran, apixaban, and rivaroxaban had similar OAC effectiveness (79). 

Apixaban was found to be associated with a lower risk of bleeding compared to 

rivaroxaban which had a higher risk of bleeding risk (79). Rivaroxaban had an increased 

risk for major bleeding and intracranial bleeding compared to dabigatran which, similar 

to apixaban, had a lower risk for major bleeding compared to dabigatran (79). 

Furthermore, a study by Ho et al which found warfarin was associated with a higher 

risk of stroke and intracranial haemorrhages than rivaroxaban (80). 
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2.5.3 Warfarin and NOACs comparison 

Warfarin has long been a widely used OAC for non-valvular AF (81). However, with 

the discovery of the non-vitamin K oral anti-coagulants (NOACs) there are more 

options available for prescribers (82) to treat NVAF in patients. Warfarin has 

disadvantages such as frequent testing of INR and subsequent dose adjustment, and 

dietary control which may deter prescribers from initiating patients on warfarin therapy 

and decrease patient compliance (83). However, the newer anticoagulants have fewer 

disadvantages, namely, they require less monitoring, they are associated with a lower 

risk of some bleeding episodes like intracranial haemorrhages, and there are no dietary 

restrictions for patients on NOACs (84).  

Studies have compared the drug profiles of warfarin and rivaroxaban. The Rivaroxaban 

Once-daily Oral Direct Factor Xa Inhibition Compared with Vitamin K Antagonism for 

Prevention of Stroke and Embolism Trial in Atrial Fibrillation (ROCKET-AF.) study 

found that rivaroxaban was non-inferior to the adjusted dose of warfarin (85). The study 

also found that rivaroxaban caused less intracranial bleeds and fatal bleeding (85). 

Similarly, a study by Hacke et al concluded that the benefit of rivaroxaban compared to 

warfarin is more distinct in the elderly population than the younger population, mainly 

for the prevention of stroke (86). In addition to this, a study by Alberts et al investigated 

the risk of stroke and mortality between warfarin and rivaroxaban and found that 

patients on rivaroxaban had a significant reduction in risk of stroke, and mortality rates 

compared to patients on warfarin (87).  Furthermore, a study by Sherwood et al found 

that there was a higher incidence of gastrointestinal bleeds associated with patients on 

rivaroxaban compared to patients on warfarin (88). In addition to this, a study by 

Laliberté et al comparing the safety and effectiveness of rivaroxaban and warfarin found 

that rivaroxaban was associated with fewer venous thromboembolic events and 

improved treatment persistence compared to patients on warfarin (89).  
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Studies have compared the drug profiles of warfarin and dabigatran. The Randomized 

Evaluation of Long-Term Anticoagulant Therapy (RE-LY.) trial compared patients on 

warfarin and patients on dabigatran and found that a lower dose of dabigatran 110mg 

had a decreased major bleeding rate compared to those on warfarin, and a dose of 

dabigatran 150mg found similar rates of major bleeding rates compared to those on 

warfarin (90). Similarly, a study by Connolly et al found that a dose of dabigatran 

110mg compared to warfarin was associated with similar rates of stroke and embolism, 

and a lower rate of major haemorrhage, whereas a dose of dabigatran of  150mg 

compared to warfarin was associated with lower rates of stroke and embolism, and a 

similar rate of major haemorrhage (91) (92). Furthermore, a study by Hart et al found 

that the incidence of fatal and traumatic intracranial haemorrhages was lower in 

dabigatran compared to warfarin (93).  

Studies have compared the drug profiles of warfarin and apixaban. The Apixaban for 

Reduction in Stroke and Other Thromboembolic Events in Atrial Fibrillation 

(ARISTOTLE) trial by Granger et al found that apixaban was superior in preventing 

embolism and stroke, associated with less bleeding and results in decreased mortality 

compared to patients on warfarin (94). Similarly, a study by Held et al also found lower 

bleeding rates with apixaban compared to warfarin (95). In addition to this, a study by 

Easton et al found that the benefits of apixaban were greater than the benefits of 

warfarin for patients with previous stroke or transient ischemic attack and concluded 

that apixaban was a safer and effective treatment option compared to warfarin for 

patients with previous stroke who have a higher risk of stroke, bleeding, and death (96). 

Furthermore, a study by Hylek et al found patients on apixaban were associated with 

less incidence of intracranial haemorrhages compared to patients on warfarin (97). 

These findings suggest there are several advantages and disadvantages between NOACs 
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and warfarin, however, the decision to initiated patients on NOACs or warfarin depends 

on the patient characteristics including co-morbidities, age, and kidney function. 

There are instances where NOACs may be preferred over warfarin or warfarin therapy 

may be preferred over NOACs. Patients with erratic INR levels and on multiple 

medications may be better suited for NOAC than warfarin therapy. In addition to this, 

the incidence of intracranial bleeds was lower across all NOACs compared to warfarin 

therefore, NOAC is more appropriate for patients at a higher risk of intracranial bleeds 

than warfarin (98). Alternatively, patients with reduced estimated glomerular filtration 

rate (eGFR), on stable INR (99), and gastrointestinal bleeds (100) may be better suited 

for warfarin than NOAC therapy (101).  

Furthermore, the use of NOACs is recommended over warfarin for the high-risk 

populations including elderly patients (102). This is due to the advantages of NOACs 

being in a fixed dose schedule thus enabling better prevention of stroke, fewer drug 

interactions due to the multiple comorbidities and subsequent medications of the 

elderly, and prevention of polypharmacy (103). However, caution must be exercised 

when considering patients with decreased kidney function as the use of NOACs are 

contraindicated at certain stages (44). The recommended treatment is warfarin when 

NOAC is contraindicated for patients since warfarin is predominantly metabolised by 

the liver, compared to NOACs which are cleared renally (104). The differences between 

warfarin and NOACs may result in patients experiencing negative effects, such as an 

increased risk of bleeding for patients on NOAC therapy with decreased renal function 

and differences in adverse drug reactions. This justifies prescribers to change therapies 

from NOAC to warfarin or warfarin to NOAC therapy or in severe cases, cease OAC 

therapy (105) to minimise potential risks including bleeding and adverse effects. 

However, with the discovery of new reversal agents for NOACs such as idaracizumab 
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and andexanet alfa, these negative effects like bleeding can be better managed, which is 

similar to warfarin which has extensive management methods of negative effects (106). 

Warfarin and NOACs were compared in patients with NVAF to analyse the safety and 

efficacy profiles of each agent (107, 108) (Table 3). 

Table 3: Comparison of the pharmacokinetic profile of oral anticoagulants (adapted 

from Wooten, James (68)) 

Class Drug Dosing 
Half-

life 

Clear

ance 

Bioavai

lability 

Drug 

interaction 

Reversal 

Agents 

Vitamin K 

antagonist 
Warfarin 

Dosed 

by INR* 

20-60 

hours 

92% 

liver 

79-

100% 

CYP2C9, 

CYP1A2, 

CYP3A4* 

Fresh 

frozen 

plasma, 

PCC** 

Factor Xa 

inhibitor 

Rivaroxab

an 

Once 

daily 

7-11 

hours 

66% 

renal 

80-

100% 
P-

glycoprotein, 

CYP3A4 

Andexanet 

Alfa, PCC 
Apixaban 

Twice 

daily 

9-14 

hours 

56% 

renal 
50% 

Direct 

thrombin 

inhibitor 

Dabigatra

n 

Twice 

daily 

12-17 

hours 

80% 

renal 
6.5% 

P-

glycoprotein 

Idaracizum

ab, PCC 

*Cytochrome P450, ** Prothrombin Complex Concentrate  

2.6 Australian Guidelines in AF 

Current Australian Clinical Guidelines for diagnosis and management for AF by the 

National Heart Foundation of Australia and the Cardiac Society of Australia and New 

Zealand published in 2018 recommend that NOACs are the preferred treatment option 

for AF over warfarin unless contraindicated (4). As a result, the NOACs are 

increasingly being recommended for stroke prevention in non-valvular AF (109). 

However, NOACs are contraindicated in patients with severe renal failure (110) due to 

the effect on drug clearance so warfarin is used as the alternative. Both classes of drugs 

are not indicated for patients undergoing surgery (111) with the recommendation to 

withhold treatment until after completion. In addition, warfarin and NOACs are pre-
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cautioned in special populations especially in the elderly (111), as they are prone to 

falls, which increases the risk of bleeding. 

Despite proven benefit from OACs in AF, Dobkowski et al (112) have found that 

patients with a high risk of stroke are not initiated on anticoagulant therapy. This is 

further supported by an Australian government-funded report by Professor Sansom (5) 

suggesting that anticoagulation therapy is underused in Australian patients. Factors 

influencing the choice of anticoagulant include patient attributes such as falls risk, non-

compliance, and alcohol consumption (113). Bajorek et al (6) have found only 55% of 

patients who are eligible for anticoagulant therapy are prescribed treatment. Sen et al 

(114) suggest this stems from fears associated with bleeding risk related to 

anticoagulants. The risk of bleeding has been determined to be one of the major causes 

of under prescribing anticoagulants which is further supported by The National Stroke 

Audit Report in 2011 found that only 30% of patients are prescribed anticoagulant 

therapy (5). 

The availability of the NOACs was suggested to prevent underuse of anticoagulant 

therapy and potentially increase the prescribing of OACs (115). In addition, NOACs 

being the first line treatment for non-valvular AF indicated by current guidelines (4) 

could lead to an increase in prescribing of NOACs and subsequently an increase in 

usage for patients. However, while NOACs are more convenient to use for patients, 

they are also more expensive for the Australian health care system.   
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2.7 Anticoagulant Guidelines 

The prescribing of OAC in Australia has increased in the years since the introduction of 

the NOACs (Table 4). Australian statistics of OAC use show an overall trend of 

warfarin use significantly decreasing with 250,470 units used in 2017 to 2018, 

compared to 481,518 units used in 2012 to 2013. The NOACs became available on the 

Pharmaceutical Benefit Scheme (PBS) in early 2012 to 2013, hence the small quantities 

like 10 for apixaban and 108 for dabigatran. However, the usage in 2017 to 2018 for 

rivaroxaban with 460,622 is significantly higher and almost twice the warfarin usage for 

the same year. 

Table 4: Number of anticoagulant prescription use in Queensland from 2012 to 2018 

(extracted from PBS (11)) 

Drug 2012/13 2013/14 2014/15 2015/16 2016/7 2017/8 

Warfarin 481,518 450,991 684,596 342,700 290,308 250,470 

Dabigatran 108 41,560 68,650 69,521 76,187 84,125 

Rivaroxaban 8,403 116,354 255,362 347,956 406,875 460,622 

Apixaban 10 12,200 58,314 119,654 182,857 242,857 

The cost of NOACs compared to warfarin is significantly higher (53) thus increasing 

the burden on the Australian health care system. Unit cost for rivaroxaban 20mg is 

$87.56 whereas warfarin 5mg is $16.86 (11). PBS data for the cost of warfarin and 

NOACs from 2012 to 2018 shows a trend in increased cost, especially with rivaroxaban 

from the initial 2012 to 2013 data of $838,130 to the current 2017 to 2018 data of 

$34,698,899 (Table 5). The same trend can be seen with apixaban where the initial cost 

from 2012 to 2013 was $1884, to the current 2017 to 2018 cost which is $20,136,621. 

When compared with warfarin, the decrease in cost parallels the decrease in usage of 

warfarin where previously in 2012 to 2013 it was $4,267,796 to current 2017 to 2018 
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data which is $2,965,176 This data reflects the significant impact on the Australian 

health care system by the increased cost of the NOACs. 

Table 5: Annual anticoagulant cost in Australian dollars in Queensland (extracted from 

PBS (11)) 

Drug 2012/13 2013/14 2014/15 2015/16 2016/7 2017/18 

Warfarin 4,267,796 4,031,817 3,481,828 3,976,754 3,314,883 2,965,176 

Dabigatran 13,096 3,646,344 6,016,954 5,726,673 5,976,243 6,608,675 

Rivaroxaban 838,130 9,628,944 21,389,615 27,367,781 30,597,492 34,698,899 

Apixaban 1,884 1,277,272 5,417,313 10,483,019 15,723,747 20,136,621 

The Australian health care system involves many services including Medicare and the 

Pharmaceutical Benefit Scheme (PBS) (116). These services allow Australians to gain 

access to a variety of health and hospital services at a fraction of the overall cost where 

the rest of the cost is subsidised by the government (117). Reports from 2018 suggested 

that the Australian expenditure on health, including hospital services, and 

pharmaceutical services are expected to continue increasing (118) in the coming years. 

The increased prescribing of anticoagulants and the subsequent increased costs 

highlights the need for Australian research into the area of OACs to obtain an optimal 

management method for patients with AF and to reduce the burden on the healthcare 

system. This may be achieved by assessing patients on their risk of stroke for early 

identification of patients with a high risk of stroke and prevention of hospital 

readmissions due to adverse effects, AF related complications, and stroke, identifying 

factors influencing the prescribing of anticoagulants, and factors influencing the 

outcome of anticoagulant therapy. Therefore, the overall aim of this study is to compare 

the prescribing of warfarin and NOACs in patients with non-valvular AF in Southeast 

Queensland. 
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3 Research Design 

3.1 Ethics  

Ethics approval was obtained through the Metro South Hospital and Health Service 

Human Research Ethics Office, HREC/14/QPAH/445 with site specific approval at the 

South-East Queensland tertiary Hospital (SSA/15/QGC/197).  Accompanying Human 

Research Ethics was also obtained from Griffith University (GU Ref No 2015/863). 

3.2 Design & Setting 

This was a hospital-based retrospective cohort study. The study was conducted in a 

hospital located in Southeast Queensland, Australia, using hospital records from 

patients admitted from 2012 to 2015. 

3.3 Data Extraction 

Data extraction was conducted through the hospital Health Informatics Division using 

databases including Emergency Department Information System (EDIS) and Hospital 

Based Corporate Information System (HBCIS).  Data was extracted for all adult patients 

(aged ≥18 years) with an admission of AF as identified by International Statistical 

Classification of Diseases and Related Problems 10
th

 revision for AF and flutter (I48) 

from 1 July 2012 to 10 June 2015. This data extraction included patient details such as 

age, gender, and primary diagnosis together with admission details such as length of 

stay in hospital and discharge status. 

3.4 Inclusion & Exclusion Criteria 

Data extraction included all admissions with a primary diagnosis of AF during the five-

year study period. Patients admitted between 1 July 2010 to 30 June 2012 were 

excluded from the study as hospital systems changed from paper-based to electronic 
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records in July 2012. Admissions from 1 July 2012 to 30 June 2015 were further 

screened for inclusion in the study. To be included in the study, patients must have been 

diagnosed with non-valvular AF and received an OAC during one of their hospital 

admissions throughout the study period.  Patients meeting inclusion criteria were 

eligible for further data collection.  

3.5 Data Collection 

Data was collected from hospital admission systems including Electronic Medical 

Records (EMR), The Viewer, and Auslab. Data was collected from these systems for 

each admission date associated with individual patients.  The majority of data were 

collected from admission and progress notes, including co-morbidities, concurrent 

medication, changes to medications during admission, and any reported adverse events 

such as bleeds or stroke. Social history including alcohol consumption and smoking 

status was also collected.  The Viewer also provided information on medication both on 

admission and at discharge.  Access to Auslab provided pathology results, including 

EGFR, serum creatinine, liver function test, and INR results for patients on warfarin. 

3.6 Study variables and outcomes 

Patients prescribed OACs were categorised into those receiving warfarin, rivaroxaban, 

dabigatran, or apixaban. Patients were categorised into whether prescribing of OAC was 

initiated during the hospital stay or whether they were already established on an OAC 

before admission into hospital. Patients prescribed rivaroxaban, dabigatran, and 

apixaban were further grouped into a NOAC group for comparison against patients 

prescribed warfarin and nil OAC.  Data collected such as date of birth to determine age, 

gender, medical conditions, and alcohol use was used to calculate CHA2DS2, 

CHA2DS2VA, and HASBLED score for each patient. The calculated scores were used 

to categorise patients according to the risk of stroke and determine patients who were 
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not on an OAC but had a high risk of stroke as determined by both a CHA2DS2VA 

score ≥ 2 and CHA2DS2 ≥ 2. Kidney function on age and choice of anticoagulant was 

categorised according to eGFR. The admissions of patients were assessed according to 

admissions of stroke and admissions of bleeds to determine whether the prescribed 

OAC therapy was appropriate for the patient if they were established on an OAC and to 

assess whether OAC therapy was initiated after admission for either stroke or bleed. 

Length of stay was assessed to determine factors influencing this including prescribed 

OAC. The reasons as to why OAC therapy was ceased for patients discharged from the 

hospital were analysed.  

3.7 Data Analysis  

Data was analysed through SPSS Statistics Version 25. Descriptive statistics was used 

to show an overview of patients with NVAF in the study. Demographic variables were 

categorised according to the following: age 18-64 years old, 65-74 years old, 75-84 

years old, 85-95 years old and ≥ 95 years old;  Gender as male and female; Co-

morbidities as hypertension, congestive heart failure, diabetes mellitus, ischemic heart 

disease, chronic kidney disease, abnormal liver function, a history of stroke or Transient 

Ischemic Attack (TIA), and history of bleeds. Social factors, including smoking and 

alcohol usage, were also represented. OAC therapy initiated during the hospital stay or 

established before admission to the hospital, including warfarin, apixaban, rivaroxaban, 

dabigatran, or no OAC prescribed as nil. Calculated CHA2DS2, CHA2DS2VA, was used 

to show the risk of stroke and HASBLED to show the risk of bleeds, categorised into a 

score for each patient, which was further categorised into 0, 1, and ≥ 2 for risk of stroke 

and 0-1, 2, and ≥ 3 for risk of bleeds.  

Comparison of OAC usage from 2012 to 2015 each month on a number of patients 

against OAC apixaban, dabigatran, rivaroxaban, and warfarin was presented in a 
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graphical format to show any significant trends. Data was also presented in a graphical 

format showing patients initiated on OAC therapy in the hospital, on either NOAC or 

warfarin therapy, and the total usage of OAC from 2012 to 2015.  

A normality check was conducted on length of stay to determine the type of statistical 

analysis to use. The skewness and kurtosis values were both above 3 thus a non-

parametric test was used. The Mann Whitney U test was used to determine whether 

NOAC, warfarin or no OAC therapy had any significant effect on length of stay. Length 

of stay was analysed for all admissions and was categorised into 1-5, 6-10, 11-20, 21-

30, 31-50, and, 51-126 days.  

Logistic regression analysis was used to identify whether any other factors or variables 

had a significant effect on length of stay. These variables included OAC therapy, 

comorbidities, gender, age, and kidney disease as eGFR.  

Logistic regression analysis was also used to analyse patients with CHA₂DS₂-VA score 

of ≥2, ceased from OAC therapy, or not initiated during admission. Data was analysed 

to identify why patients were ceased on OAC therapy and these variables were included 

in logistic regression analysis. Variables such as bleeding episode, high falls risk, 

HASBLED score of ≥3, episode of stroke, kidney function, and comorbidities. Logistic 

regression analysis was used to analyse first, second and third admission for patients 

ceased from OAC therapy or not initiated during admission 

Non-parametric chi-squared analysis was used to identify whether there was a 

significant change in the number of patients on NOAC, warfarin, and nil OAC during 

admission and discharge. This was categorised into each admission from 1 to ≥10, 

CHA₂DS₂-VA score of 0, 1, and ≥ 2 and admitted on NOAC, warfarin or nil OAC, and 

discharged on NOAC, warfarin, or nil OAC. 
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4 Results 

There were 10636 admissions for AF from 1 July 2012 to 30 June 2015.  Following 

inclusion and exclusion criteria, there were 3396 admissions for a total of 1911 patients 

with NVAF (Figure 2).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Consort flow diagram of inclusion and exclusion criteria used in this study 

for data extraction and data collection.   
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4.1 Patient Demographics  

The mean age of the 1911 patients included in the study was 75.5 (11.9) years with the 

highest percentage of patients (37.5%) aged between 75 to 84 years old (Table 6). The 

majority of patients were male with 1069 (55.8%) patients. The most prevalent co-

morbidities of patients in the study were hypertension (56.8%) followed by ischemic 

heart disease (32.8%). The majority of patients were classified as high risk of stroke 

(score of 2 or more) as calculated by CHA₂DS₂VA (79.9%) and CHADS₂ (65.8%). The 

OAC most commonly prescribed for these patients was warfarin (27.9%) followed by 

rivaroxaban (7.6%), dabigatran (5.5%), and apixaban (2.9%). 
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Table 6: Demographic variables of patients admitted to hospital with non-valvular atrial 

fibrillation between 2012 to 2015. Data represented as number (percentage). 

Variables N = 1911 

Age  

     18-64 303 (15.9) 

     65-74 428 (22.4)  

     75-84 714 (37.5) 

     85-95 459 (23.8) 

     >95 7 (0.4) 

Gender   

      Female 842 (44.2) 

      Male  1069 (55.8) 

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 (17.6) 

      Chronic kidney disease 224 (11.8) 

      Bleeding history 25 (1.3) 

      Abnormal liver function  19 (1.0) 

Social History  

      Alcohol use 276 (14.4) 

      Smoking 196 (10.3) 

Anticoagulant used  

      Apixaban 56 (2.9) 

      Dabigatran 106 (5.5) 

      Rivaroxaban 146 (7.6) 

      Warfarin 533 (27.9) 

      Nil 1070 (56.1) 

CHADS₂   

      n = 0  179 (9.5) 

      n = 1 469 (24.7) 

      n ≥ 2 1263 (65.8) 

CHA₂DS₂VA  

      n = 0  172 (9.2) 

      n = 1 208 (10.9) 

      n ≥ 2 1531 (79.9) 

HASBLED   

      n = 0-1  674 (35.3) 

      n = 2 723 (37.8) 

      n ≥ 3 514 (26.9) 

CHA₂DS₂ - Congestive Heart failure = 1 point, Hypertension = 1 point, Age ≥ 75 years 

= 1/2 points, Diabetes mellitus = 1 point, Stroke/transient ischaemic attack = 2 points; 

CHA₂DS₂-VA- Congestive Heart failure = 1 point, Hypertension = 1 point, Age ≥ 75 

years = 1/2 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. 
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4.2 Usage of oral anticoagulants 

Prescribing of OACs during admissions to hospital shows warfarin was the most 

commonly prescribed in July 2012 and had a declining trend in November 2013 (Figure 

3). From November 2013, the usage of warfarin decreased below the usage of 

rivaroxaban. The use of rivaroxaban increased from 2013 to continually increasing 

above the use of warfarin, becoming the most used OAC by 2015. Rivaroxaban was 

approved for use in NVAF in 2012 (119). The use of rivaroxaban increased around July 

2013 and continually increased to be the most prescribed OAC by May 2015. The use 

of apixaban began around September 2013 (120). However, the uptake of apixaban was 

low compared to warfarin and rivaroxaban. The usage of dabigatran was also low 

compared to warfarin and rivaroxaban between 2012 to 2015.  

 

 

 

 

C 

 

 

 

 

Figure 3: Number of patients prescribed warfarin, apixaban, rivaroxaban, and 

dabigatran admitted to the hospital from 2012 to 2015.  
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Initiation of warfarin was the highest during 2012 and decreased around the October to 

December 2013 quarter and continued to decline by 2015 April to June quarter below 

the initiation of NOACs (Figure 4). Less than 20 patients were initiated on NOAC 

therapy from 2012 June to December quarters and this increased in the 2013 April to 

June quarter up to 85 patients by 2015 April to June quarter. The total number of 

patients initiated on an OAC therapy also increased from 2012 to 2015. 

 

Figure 4: Number of patients admitted to hospital with no oral anticoagulant therapy 

and initiated on either warfarin or NOAC and the total OAC initiation shown quarterly 

from 2012 to 2015. 
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During the first admission, there were 255 (16.7%) patients with a CHA₂DS₂-VA score 

of ≥2 on NOAC therapy, this significantly increased (p < 0.001) to 582 (38.0%) of 

patients discharged on NOAC therapy (Table 7). There were 442 (28.9%) patients with 

a CHA₂DS₂-VA score of ≥2 on warfarin therapy, this significantly increased (p < 0.001) 

to 664 (43.4%) patients discharged on warfarin therapy. There were 834 (54.4%) 

patients with a CHA₂DS₂-VA score of ≥2, on nil OAC therapy, this significantly 

decreased (p < 0.001) to 285 (18.6%) patients discharged on nil OAC therapy. Non-

parametric chi-squared statistical analysis was used to determine the significance and 

can be found in Appendix 1 (Table 18). 

During the second admission, there were 197 (31.1%) patients with a CHA₂DS₂-VA 

score of ≥2 on NOAC therapy, which significantly increased (p < 0.001) on discharge 

with 262 (41.3%) patients. There were 230 (36.1%) patients with a CHA₂DS₂-VA score 

of ≥2 on warfarin during the second admission, which significantly increased (p < 

0.001) to 262 (41.2%) patients on discharge. There were 208 (32.8%) patients on the 

second admission who had a CHA₂DS₂-VA score of ≥2 on nil OAC therapy, which 

significantly decreased (p = 0.003) to 111 (17.5%) patients discharged with nil OAC 

therapy.  

During the third admission, there were 78 (30.1%) patients with a CHA₂DS₂-VA score 

of ≥2 on NOAC therapy, which significantly increased (p < 0.001) on discharge to 90 

(34.7%) patients. There were 110 (42.5%) patients with a CHA₂DS₂-VA score of ≥2 on 

warfarin during the third admission, which significantly increased (p < 0.001) to 112 

(43.2%) patients on discharge. There were 71 (27.4%) patients on the third admission 

who had a CHA₂DS₂-VA score of ≥2 on nil OAC therapy, which significantly decreased 

(p = 0.001) to 57 (22.0%) patients discharged with nil OAC therapy. 
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During the fourth admission, there were 46 (35.1%) patients with a CHA₂DS₂-VA score 

of ≥2 on NOAC therapy, which significantly increased (p < 0.001) on discharge to 54 

(41.2%) patients. There were 37 (28.2%) patients on the fourth admission that had a 

CHA₂DS₂-VA score of ≥2 on nil OAC therapy, which significantly decreased (p < 

0.001) to 29 (22.1%) patients discharged with nil OAC therapy. 

During the fifth admission, there were 23 (31.9%) patients with a CHA₂DS₂-VA score 

of ≥2 on NOAC therapy, which significantly increased (p < 0.001) on discharge to 25 

(34.7%) patients. There were 21 (29.2%) patients on the fourth admission that had a 

CHA₂DS₂-VA score of ≥2 on nil OAC therapy, which significantly decreased (p < 

0.001) to 19 (26.4%) patients discharged with nil OAC therapy. 

During the sixth admission, there were 16 (39.0%) patients with a CHA₂DS₂-VA score 

of ≥2 on warfarin during their third admission, which significantly increased (p < 0.001) 

to 15 (36.6%) patients on discharge. There were 8 (19.5%) patients on the fourth 

admission that had a CHA₂DS₂-VA score of ≥2 on nil OAC therapy, which significantly 

decreased (p = 0.034) to 7 (17.1%) patients discharged with nil OAC therapy. 

During the seventh admission, there were 11 (39.3%) patients with a CHA₂DS₂-VA 

score of ≥2 on NOAC therapy, which significantly increased (p = 0.007) on discharge to 

11 (39.9%) patients. 
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Table 7: Prescribing of oral anticoagulants during admissions to hospital from 2012 to 2015 for the 1911 patients, according to CHA₂DS₂-VA score 

from 0 to ≥2 and the oral anticoagulant therapy on admission and discharge. Data presented as number (percentage). Significance found when p-value 

< 0.05 (*), p-value < 0.01 (**), p-value < 0.001 (***). 

Admission 
CHA₂DS₂-VA 

score 

Admission Discharge 

Non-vitamin K 

dependant Oral 

Anticoagulant 

Warfarin Nil 

Non-vitamin K 

dependant Oral 

Anticoagulant 

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)* 
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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) 

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. 
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4.3 Factors influencing prescribing 

A total number of 1070 patients were admitted with nil OAC on the first admission. On 

discharge, 745 patients who were not on an OAC on admission were prescribed an OAC 

with 450 (42.1%) patients prescribed NOAC therapy, 295 (27.6%) patients prescribed 

warfarin therapy (Table 8). After the first admission, 325 (30.4%) patients were 

discharged on nil OAC therapy.  

During the first admission, a total of 308 patients were admitted with NOAC therapy 

and 285 (92.5%) were discharged on NOAC therapy while 5 (1.6%) were changed to 

warfarin and 18 (5.8%) patients were discharged on nil OAC. Similarly, 533 patients 

were admitted to hospital on warfarin therapy and 507 (95.1%) patients were discharged 

on warfarin therapy, while 8 (1.5%) patients were changed to NOAC therapy and 18 

(3.4%) patients were discharged on nil OAC therapy.  

During the second admission, a total of 257 patients were admitted with no OAC 

therapy and 98 (38.1%) patients were initiated on NOAC therapy, with 53 (20.6%) 

patients initiated on warfarin therapy, and 106 (41.2%) patients were discharged from 

hospital with no OAC therapy. There were a total of 230 patients admitted to hospital 

on NOAC therapy, and 214 (93.0%) patients were discharged on NOAC therapy. There 

were 4 (1.7%) patients changed to warfarin therapy and 12 (5.2%) patients were 

discharged on nil OAC therapy. A total of 291 patients were admitted to hospital on 

warfarin therapy where 272 (93.4%) patients were discharged on warfarin, 3 (1.0%) 

patients were changed to NOAC, and 16 (5.5%) patients were ceased from warfarin 

therapy.        
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Table 8: Change in anticoagulant prescribed to the 1911 patients during all their 

admissions to the hospital. Data presented as number (percentage). 

Admission Discharge 

Admission 

Non-vitamin K  

dependant oral  

Anticoagulant 

Warfarin Nil 

1 Nil 450 (42.1) 295 (27.6) 325 (30.4) 

Non-vitamin K dependant  

Oral Anticoagulant 
285 (92.5) 5 (1.6) 18 (5.8) 

Warfarin 8 (1.5) 507 (95.1) 18 (3.4) 

2 Nil 98 (38.1) 53 (20.6) 106 (41.2) 

Non-vitamin K dependant  

Oral Anticoagulant 
214 (93.0) 4 (1.7) 12 (5.2) 

Warfarin 3 (1.0) 272 (93.4) 16 (5.5) 

3 Nil 23 (26.1) 13 (14.8) 52 (59.1) 

Non-vitamin K dependant  

Oral Anticoagulant 
93 (96.9) 0 (0.0) 3 (3.1) 

Warfarin 3 (2.2) 124 (90.5) 10 (7.3) 

4 Nil 11 (25.0) 6 (13.6) 27 (61.4) 

Non-vitamin K dependant  

Oral Anticoagulant 
53 (96.4) 1 (1.8) 1 (1.8) 

Warfarin 1 (1.7) 53 (91.4) 4 (6.9) 

5 Nil 3 (13.0) 2 (8.7) 18 (78.3) 

Non-vitamin K dependant  

Oral Anticoagulant 
26 (96.3) 1 (3.7) 0 (0.0) 

Warfarin 0 (0.0) 33 (94.3) 2 (5.7) 

6 Nil 1 (10.0) 1 (10.0) 8 (80.0) 

Non-vitamin K dependant  

Oral Anticoagulant 
20 (100.0) 0 (0.0) 0 (0.0) 

Warfarin 1 (5.6) 17 (94.4) 0 (0.0) 

7 Nil 1 (12.5) 0 (0.0) 7 (87.5) 

Non-vitamin K dependant  

Oral Anticoagulant 
11 (91.7) 0 (0.0) 1 (8.3) 

Warfarin 0 (0.0) 11 (84.6) 2 (15.4) 

8 Nil 1 (16.7) 0 (0.0) 5 (83.3) 

Non-vitamin K dependant  

Oral Anticoagulant 
11 (100.0) 0 (0.0) 0 (0.0) 

Warfarin 1 (14.3) 6 (85.7) 0 (0.0) 

9 Nil 0 (0.0) 0 (0.0) 3 (100.0) 

Non-vitamin K dependant  

Oral Anticoagulant 
8 (100.0) 0 (0.0) 0 (0.0) 

Warfarin 0 (0.0) 4 (100.0) 0 (0.0) 

≥10 Nil 0 (0.0) 0 (0.0) 7 (100.0) 

Non-vitamin K dependant  

Oral Anticoagulant 
6 (85.7) 0 (0.0) 1 (14.3) 

Warfarin 0 (0.0) 10 (100.0) 0 (0.0) 
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A total of 68 patients had been admitted on an OAC and had their OAC therapy ceased 

on discharge (Table 9). A total of 17 patients were not prescribed OAC therapy upon 

admission or discharge. The most prevalent reason for ceasing warfarin therapy was due 

to patients in palliative care with 8 (19.5%) patients, and high falls risk with 6 (14.6%) 

patients. Reasons for ceasing NOAC therapy were patients undergoing surgery so 

NOAC therapy was withheld with 5 (18.5%) patients, and patients experiencing a 

bleeding episode whilst on NOAC therapy with 4 (14.8%) patients. There were 5 

(29.4%) patients who were not initiated on OAC therapy due to the most common 

reason of their CHADS2 score being below 2 so patients were more likely to be 

prescribed aspirin rather than OAC therapy. This was followed by patients experiencing 

a bleeding episode 4 (23.5%) so were not initiated on OAC therapy. There were 3 

(17.6%) patients were not initiated on OAC therapy due to a high falls risk.  

Table 9: Reasons for ceasing or not prescribing oral anticoagulant therapy for patients 

admitted to hospital from 2012 to 2015. Data represented as number (percentage). 

Warfarin 

(N = 41) 
N (%) 

Non-vitamin K 

dependant Oral 

Anticoagulant 

(N = 27) 

N (%) 
Nil 

(N = 17) 
N (%) 

Patient had a 

bleeding 

episode 

4 (9.8) Patient put on 

aspirin because 

CHADS2 was 

below 2 

3 (11.1) Patient put on 

aspirin because 

CHADS2 score 

was below 2 

5 (29.4) 

High bleeding 

risk calculated 

by HASBLED 

2 (4.9) Patient had a 

bleeding episode 

4 (14.8) Patient had a 

bleeding episode 

4 (23.5) 

High falls risk 6 (14.6) High bleeding 

risk calculated 

by HASBLED 

1 (3.7) High bleeding 

risk calculated by 

HASBLED 

1 (5.9) 

Patient refused 

anticoagulant 

therapy 

4 (9.8) High falls risk 2 (7.4) High falls risk 3 (17.6) 

Patient in 

palliative care 

8 (19.5) Doctor to start 

anticoagulant 

therapy 

1 (3.7) Patient refused 

anticoagulant 

therapy 

1 (5.9) 

Withheld due to 

surgery 

1 (2.4) Withheld due to 

surgery 

5 (18.5) Patient in 

palliative care 

2 (11.8) 

Side effects 2 (4.9) Side effects (e.g. 1 (3.7) Doctor to start 1 (5.9) 
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(e.g. 

Thrombocytope

nia, nausea, 

anaemia) 

Thrombocytope

nia, nausea, 

anaemia) 

anticoagulant 

therapy 

CHADS2 - Congestive Heart failure = 1 point, Hypertension = 1 point, Age ≥ 75 years = 

1 points, Diabetes mellitus = 1 point, Stroke/transient ischaemic attack = 2 points; 

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. 

 

There were a total of 27 patients found to be changing therapies from warfarin to 

NOAC and NOAC to warfarin. However, it was largely due to unknown reasons. There 

were no documented reasons found for 10 (58.8%) patients who were changed from 

warfarin to NOAC and 4 (36.3%) patients who were changed from NOAC to warfarin. 

There were very few documented reasons for changing OAC therapy. Regardless, the 

documented reasons found for changing warfarin to NOAC therapy were due to a high 

INR result for 2 (11.7%) patients, patient non-compliance for 4 (23.6%) patients, and 

risk of bleeding for 1 (5.9%) patient (Table 10). The documented reasons found for 

changing from NOAC to warfarin were due to their low kidney function for 3 (27.3%) 

patients, side effects of NOACs for 1 (9.1%) patient, and bleeding episodes for 1 (9.1%) 

patient.     

Table 10: Reasons for changing non-vitamin K dependant oral anticoagulant therapy to 

warfarin and warfarin to non-vitamin K dependant oral anticoagulant therapy for all 

patient admissions to hospital from 2012 to 2015. 

Warfarin to Non-

vitamin K Oral 

Anticoagulants 

(N = 17) 

N (%) 

Non-vitamin K dependant oral 

anticoagulants to Warfarin 

(N = 11) 

N (%) 

Unknown 10 (58.8) Unknown 4 (36.3) 

Noncompliance  4 (23.6) Decreased renal function  3 (27.3) 

High INR 2 (11.7) Bleeding episode  2 (18.2) 

Bleeding episode 1 (5.9) Epigastric pain  1 (9.1) 

  
Transient Ischemic Attack  1 (9.1) 
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There were 203 (67.0%) patients aged 18 to 64 with stage 1 kidney function (Table 11), 

8 (1.9%) patients aged 65-74 years with stage 5 kidney function and 3 (42.9%) patients 

aged <95 years with stage 3b kidney function. There were 456 (61.7%) patients with 

stage 1 kidney function who were prescribed NOAC therapy compared to 402 (49.8%) 

patients on warfarin therapy. There were 11 (1.4%) patients with stage 5 kidney 

function on warfarin compared to 2 (0.3%) patients on NOAC therapy.  

Table 11: Overview of age and oral anticoagulants of patients during the first hospital 

admission against kidney function from 2012 to 2015. Data represented as number 

(percentage).   

 Kidney function  

 (eGFR ml/min) 

 Stage 1 

(>90ml/min) 

Stage 2 

(60-89 

ml/min) 

Stage 3a 

(45-59 

ml/min) 

Stage 3b 

(30-44 

ml/min) 

Stage 4 

(15-29 

ml/min) 

Stage 5  

(<15ml/

min) 

Age 

(years) 
      

    18-64 203 (67.0) 23 (7.6) 35 (11.5) 27 (8.9) 12 (4.0) 3 (1.0) 

    65-74 232 (54.2) 40 (9.3) 77 (18.0) 48 (11.2) 23 (5.4) 8 (1.9) 

    75-84 345 (48.2) 74 (10.4) 148 (20.7) 99 (13.9) 46 (6.4) 3 (0.4) 

    85-95 205 (44.8) 37 (8.1) 103 (22.5) 77 (16.8) 29 (6.3) 7 (1.5) 

    <95  2 (28.6) 1 (14.3) 1 (14.3) 3 (42.9) 0 (0.0) 0 (0.0) 

OAC 
      

   NOAC 456 (61.7) 78 (10.6) 132 (17.9) 64 (8.7) 7 (0.9) 2 (0.3) 

xWarfarin 402 (49.8) 77 (9.5) 144 (17.8) 109 (13.5) 65 (8.0) 11 (1.4) 

    Nil  195 (53.6) 22 (6.0) 65 (17.9) 59 (16.2) 21 (5.8) 2 (0.5) 

OACs - Oral Anticoagulant NOAC - Non-vitamin  K dependant oral anticoagulant; 

eGFR - estimated Glomerular Filtration Rate 

 

During the first admission to hospital, patients were significantly more likely to be 

discharged on nil OAC therapy if they had ischemic heart disease (OR 0.67 (0.488 to 

0.9657)), (p < 0.05) (Table 12). Logistic regression statistical analysis can be found in 

Appendix 2 (Table 19). 

During the second admission to hospital, the significant reasons as to why patients were 

not initiated on an OAC on discharge from hospital were due to patients HASBLED 
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scores being >3 (OR 0.395 (0.169 to 0.920)), (p = 0.031). Patients were more likely to 

be discharged from hospital on an OAC if they had a stroke episode (OR 5.399 (1.706 

to 17.092)), (p = 0.004). Logistic regression statistical analysis can be found in 

Appendix 3 (Table 20). 

During the third admission to hospital, no factors were found to significantly influence 

the prescribing of OAC therapy or nil prescribing of OAC therapy upon discharge from 

the hospital. Logistic regression statistical analysis can be found in Appendix 4 (Table 

21). 

Table 12: Logistic regression analysis of patients admitted to hospital from 2012 to 

2015 with CHA₂DS₂-VA score of ≥2, discharged either on nil oral anticoagulant therapy 

or oral anticoagulant therapy after their first admission. Data represented as odds ratio 

(95% confidence interval). Significance found when p-value < 0.05 (*). 

Variables 
Anticoagulant therapy 

Odds Ratio (95% CI) 
P-value 

FIRST ADMISSION   

Bleeding episode 0.533 (0.192 to 1.482) 0.228 

High falls risk  0.354 (0.075 to 1.672) 0.190 

HASBLED ≥ 3 1.385 (0.913 to 2.102) 0.126 

Stroke episode 1.268 (0.835 to 1.926) 0.266 

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* 

Kidney Function (eGFR ml/min)   

     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) 1.786 (0.932 to 3.421) 0.080 

     Stage 5 (<15ml/min) 3.173 (0.388 to 25.922) 0.281 

SECOND ADMISSION   

Bleeding episode 0.287 (0.024 to 3.474) 0.326 

High falls risk  0.304 (0.043 to 2.129) 0.230 

HASBLED ≥ 3 0.395 (0.169 to 0.920) 0.031* 

Stroke episode 5.399 (1.706 to 17.092) 0.004* 

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 
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Ischemic heart disease  1.051 (0.557 to 1.984) 0.877 

Kidney Function (eGFR ml/min)   

     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   

Bleeding episode 0 (0 to 0) 0 

High falls risk  0.170 (0.008 to 3.515) 0.251 

HASBLED ≥ 3 0.689 (0.152 to 3.124) 0.629 

Stroke episode 4.744 (0.534 to 42.118) 0.162 

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 

Kidney Function (eGFR ml/min)   

     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 

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; eGFR – estimated Glomerular Filtration Rate 
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4.4 Factors influencing the outcome  

Patients with stroke were more likely to have a length of stay of 51 to 98 days (OR 

9.098 (1.805 to 45.851)), (p = 0.007), and a length of stay of 11 to 20 days (OR 0.156 

(0.030 to 0.809)), (p = 0.027), 21 to 30 days (OR 0.132 (0.023 to 0.776)), (p = 0.025), 

and 31 to 50 days (OR 0.127 (0.016 to 0.994)), (p = 0.049) (Table 13) Patients with 

hypertension were significantly more likely to have a length of stay up to 1 and 5 days 

(OR 1.588 (0.287 to 8.803)), (p = 0.007). Patients with diabetes were significantly more 

likely to have a length of stay up to 51 to 98 days (OR 5.513 (1.057 to 28.751)), (p = 

0.043), and a 1 to 5 days (OR 0.181 (0.035 to 0.946)), (p = 0.043). There were no 

significant associations with the length of stay and OAC therapy, namely NOAC, 

warfarin, and nil therapy, suggesting that OAC therapy was not a significant variable 

affecting the length of stay. Logistic regression statistical analysis can be found in 

Appendix 5 (Table 22) and Appendix 6 (Table 23) respectively. However, further 

investigation (Table 16) was conducted on length of stay and OAC therapy to see the 

individual effects of OAC therapy, NOAC, warfarin, and nil therapy, on length of stay 

to determine the differences in prescribing and the subsequent effect on the patients. 
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Table 13: Logistic regression analysis for length of stay against patients first admitted 

to hospital with non-valvular atrial fibrillation. Data represented as odds ratio (95% 

confidence interval). Significance found when p-value < 0.05 (*), p-value < 0.01 (**), 

p-value < 0.001 (***). 

Variables 
Length of stay (days) 

P-value 
Odds Ratio (95% CI) 

1-5 DAYS 
  

Bleeding episode 0.202 (0.020 to 1.989) 0.462 

Stroke  0.110 (0.022 to 0.554) 0.17 

Hypertension  1.588 (0.287 to 8.803) 0.007** 

Congestive heart failure 0.665 (0.066 to 6.731) 0.597 

Diabetes mellitus 0.181 (0.035 to 0.946) 0.043* 

Ischemic heart disease  2.397 (0.395 to 14.541) 0.342 

Male  0.974 (0.197 to 4.822) 0.974 

Female  1.003 (0.224 to 4.501) 0.997 

Warfarin  0.463 (0.070 to 3.064) 0.425 

Non vitamin K oral anticoagulant 1.011 (0.149 to 6.834) 0.991 

6 - 10 DAYS 
  

Bleeding episode 0.406 (0.041 to 4.059) 0.443 

Stroke  0.154 (0.030 to 0.785) 0.024 

Hypertension  1.356 (0.242 to 7.584) 0.729 

Congestive heart failure 0.795 (0.077 to 8.160) 0.847 

Diabetes mellitus 0.228 (0.043 to 1.202) 0.081 

Ischemic heart disease  2.242 (0.366 o 13.720) 0.382 

Male  0.880 (0.176 to 4.396) 0.877 

Female  0.796 (0.176 to 3.605) 0.767 

Warfarin  0.320 (0.048 to 2.154) 0.242 

Non vitamin K oral anticoagulant 0.935 (0.137 to 6.381) 0.946 

11-20 DAYS 
  

Bleeding episode 0.343 (0.033 to 3.547) 0.369 

Stroke  0.156 (0.030 to 0.809) 0.027* 

Hypertension  2.023 (0.356 to 11.489) 0.426 

Congestive heart failure 1.125 (0.108 to 11.381) 0.922 

Diabetes mellitus 0.198 (0.037 to 1.066) 0.059 

Ischemic heart disease  2.836 (0.459 to 17.538) 0.262 

Male  1.130 (0.224 to 5.716) 0.882 

Female  0.935 (0.204 to 4.288) 0.931 

Warfarin  0.299 (0.043 to 2.062) 0.22 

Non vitamin K oral anticoagulant 0.982 (0.142 to 6.777) 0.985 

21-30 DAYS     

Bleeding episode 1.022 (0.093 to 11.260) 0.986 

Stroke  0.132 (0.023 to 0.776) 0.025* 

Hypertension  1.398 (0.228 to 8.548) 0.717 

Congestive heart failure 0.906 (0.077 to 10.636) 0.938 

Diabetes mellitus 0.243 (0.041 to 1.447) 0.12 

Ischemic heart disease  1.621 (0.240 to 10.927) 0.62 

Male  1.353 (0.248 to 7.389) 0.727 
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Female  1.125 (0.227 to 5.574) 0.885 

Warfarin  0.150(0.017 to 1.298) 0.085 

Non vitamin K oral anticoagulant 0.748 (0.100 to 5.592) 0.777 

31-50 DAYS 
  

Bleeding episode 0 (0 to 0) 0 

Stroke  0.127 (0.016 to 0.994) 0.049* 

Hypertension  1.162 (0.157 to 8.582) 0.883 

Congestive heart failure 0.816 (0.049 to 13.534) 0.887 

Diabetes mellitus 0.210 (0.026 to 1.670) 0.14 

Ischemic heart disease  3.330 (0.411 to 26.980) 0.26 

Male  0.572 (0.086 to 3.817) 0.564 

Female  0.583 (0.097 to 3.506) 0.556 

Warfarin  0.595 (0.058 to 6.110) 0.662 

Non vitamin K oral anticoagulant 1.567 (0.171 to 14.369) 0.691 

51-98 DAYS 
  

Bleeding episode 4.956 (0.503 to 48.856) 0.17 

Stroke  9.098 (1.805 to 45.851) 0.007** 

Hypertension  0.630 (0.114 to 3.490) 0.597 

Congestive heart failure 1.503 (0.149 to 15.211) 0.73 

Diabetes mellitus 5.513 (1.057 to 28.751) 0.043* 

Ischemic heart disease  0.417 (0.069 to 2.530) 0.342 

Male  1.027 (0.207 to 5.083) 0.974 

Female  0.997 (0.222 to 4.472) 0.997 

Warfarin  2.159 (0.326 to 14.283) 0.425 

Non vitamin K oral anticoagulant 0.989 (0.146 to 6.691) 0.991 

 

Patients aged 18 to 64 years were less likely to have a length of stay up to 11 to 20 days 

(OR 0.408 (0.247 to 0.676)), (p < 0.001) (Table 14). Patients aged 65 to 74 years were 

less likely to have a length of stay of up to 11 to 20 days in hospital (OR 0.581 (0.388 to 

0.870)), (p = 0.008). Patients aged 75 to 84 years were more likely to have a length of 

stay up to 11 to 20 days (OR 1.962 (1.344 to 2.865)), (p < 0.001), and 21 to 30 days (OR 

3.575 (1.724 to 7.414)), (p = 0.001), and were less likely to have a length of stay up to 1 

to 5 days (OR 0.621 (0.472 to 0.816)), (p = 0.001). Patients aged 85 to 94 years were 

more likely to have a length of stay up to 11 to 20 days (OR 3.109 (2.104 to 4.595)), (p 

< 0.001) than 1 to 5 days (OR 3.109 (2.104 to 4.595)), (p < 0.001) in hospital. Logistic 

regression statistical analysis can be found in Appendix 7 (Table 24). 
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Table 14: Logistic regression analysis of length of stay against age of patients first 

admitted to hospital with non-valvular atrial fibrillation. Data represented as odds ratio 

(95% confidence interval). Significance found when p value < 0.05 (*), p value < 0.01 

(**), p value < 0.001 (***). 

Age  

(years) 

Length of stay (days) 

Odds Ratio (95% CI) 
P value 

1-5 DAYS   

18-64 years 1.453 (0.174 to 12.124) 0.730 

65-74 years 1.113 (0.843 to 1.468) 0.450 

75-84 years  0.621 (0.472 to 0.816) 0.001** 

85-94 years  0.515 (0.381 to 0.697) <0.001*** 

>95 years 0.517 (0.099 to 2.699) 0.434 

6 - 10 DAYS   

18-64 years 0.324 (0.060 to 1.739) 0.189 

65-74 years 0.674 (0.128 to 3.539) 0.641 

75-84 years  0.833 (0.160 to 4.340) 0.829 

85-94 years  1.004 (0.192 to 5.254) 0.996 

>95 years 1.483 (0.283 to 7.783) 0.641 

11-20 DAYS   

18-64 years 0.408 (0.247 to 0.676) <0.001*** 

65-74 years 0.581 (0.388 to 0.870) 0.008** 

75-84 years  1.962 (1.344 to 2.865) <0.001*** 

85-94 years  3.109 (2.104 to 4.595) <0.001*** 

>95 years 0 (0 to 0) 0 

21-30 DAYS   

18-64 years 0.359 (0.128 to 1.007) 0.052 

65-74 years 0.432 (0.182 to 1.024) 0.057 

75-84 years  3.575 (1.724 to 7.414) 0.001** 

85-94 years  2.296 (0.963 to 5.474) 0.061 

>95 years 0 (0 to 0) 0 

31-50 DAYS   

18-64 years 0.275 (0.036 to 2.094) 0.213 

65-74 years 1.440 (0.496 to 4.177) 0.502 

75-84 years  1.438 (0.480 to 4.310) 0.516 

85-94 years  1.044 (0.259 to 4.205) 0.952 

>95 years 0 (0 to 0) 0 

51-98 DAYS   

18-64 years 0.688 (0.082 to 5.743) 0.730 

65-74 years 0 (0 to 0) 0.000 

75-84 years  6.163 (0.717 to 52.946) 0.097 

85-94 years  2.087 (0.130 to 33.498) 0.603 

>95 years 0 (0 to 0) 0 
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Patients with stage 4 kidney function were more likely to have a length of stay up to 21 

to 30 days in the hospital (OR 2.481 (1.021 to 6.032)), (p = 0.045) (Table 15). Patients 

with stage 5 were more likely to have a length of stay up to 31 to 50 days (OR 8.380 

(1.008 to 69.656)) (p = 0.049). Logistic regression statistical analysis can be found in 

Appendix 7 (Table 24). 
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Table 15: Logistic regression analysis of length of stay against kidney function of 

patients first admitted to hospital with non-valvular atrial fibrillation. Data represented 

as odds ratio (95% confidence interval). Significance found when p-value < 0.05 (*), p-

value < 0.01 (**), p-value < 0.001 (***). 

Kidney function  

(eGFR ml/min) 

Length of stay (days) 

Odds Ratio (95% CI) 
P-value 

1-5 DAYS   

Stage 1 (>90ml/min) 0.480 (0.093 to 2.483) 0.381 

Stage 2 (60-89 ml/min) 0.850 (0.579 to 1.247) 0.405 

Stage 3a (45-59ml/min) 1.395 (0.167 to 11.641) 0.758 

Stage 3b (30-44ml/min) 0.781 (0.093 to 6.537) 0.820 

Stage 4 (15-29 ml/min) 0.831 (0.510 to 1.356) 0.460 

Stage 5 (<15ml/min) 0.730 (0.228 to 2.341) 0.596 

6 - 10 DAYS   

Stage 1 (>90ml/min) 0.357 (0.068 to 1.864) 0.222 

Stage 2 (60-89 ml/min) 0.850 (0.579 to 1.247) 0.405 

Stage 3a (45-59ml/min) 1.420 (0.168 to 11.982) 0.747 

Stage 3b (30-44ml/min) 1.135 (0.134 to 9.598) 0.908 

Stage 4 (15-29 ml/min) 1.203 (0.737 to 1.962) 0.460 

Stage 5 (<15ml/min) 1.370 (0.427 to 4.394) 0.596 

11-20 DAYS   

Stage 1 (>90ml/min) 0.341 (0.065 to 1.798) 0.205 

Stage 2 (60-89 ml/min) 1.009 (0.600 to 1.699) 0.972 

Stage 3a (45-59ml/min) 1.453 (0.170 to 12.424) 0.733 

Stage 3b (30-44ml/min) 1.407 (0.165 to 12.037) 0.755 

Stage 4 (15-29 ml/min) 0.857 (0.420 to 1.749) 0.672 

Stage 5 (<15ml/min) 2.565 (0.797 to 8.259) 0.114 

21-30 DAYS   

Stage 1 (>90ml/min) 0.290 (0.051 to 1.639) 0.161 

Stage 2 (60-89 ml/min) 1.148 (0.406 to 3.246) 0.795 

Stage 3a (45-59ml/min) 0.1692 (0.184 to 15.585) 0.642 

Stage 3b (30-44ml/min) 1.143 (0.121 to 10.821) 0.907 

Stage 4 (15-29 ml/min) 2.481 (1.021 to 6.032) 0.045* 

Stage 5 (<15ml/min) 0 (0 to 0) 0 

31-50 DAYS   

Stage 1 (>90ml/min) 0.311 (0.046 to 2.110) 0.232 

Stage 2 (60-89 ml/min) 1.497 (0.196 to 11.439) 0.697 

Stage 3a (45-59ml/min) 2.000 (0.181 to 22.056) 0.571 

Stage 3b (30-44ml/min) 0.857 (0.065 to 11.357) 0.907 

Stage 4 (15-29 ml/min) 1.213 (0.158 to 9.324) 0.853 

Stage 5 (<15ml/min) 8.380 (1.008 to 69.656) 0.049* 

51-98 DAYS   

Stage 1 (>90ml/min) 2.084 (0.403 to 10.781) 0.381 

Stage 2 (60-89 ml/min) 0 (0 to 0) 0 

Stage 3a (45-59ml/min) 0.717 (0.086 to 5.982) 0.758 

Stage 3b (30-44ml/min) 1.280 (0.153 to 10.704) 0.820 

Stage 4 (15-29 ml/min) 0 (0 to 0) 0 

Stage 5 (<15ml/min) 0 (0 to 0) 0 

eGFR – estimated Glomerular Filtration Rate 
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Patients prescribed NOAC had a significantly shorter (p = 0.001) length of stay of 6.41 

± 9.8 days than those on warfarin of 6.89 ± 9.8 days (Table 16). Patients on warfarin 

had a significantly longer (p = 0.001) length of stay of 6.89 ± 9.8 days compared those 

on nil OAC therapy of 5.79 ± 7.71 days. 

Table 16: Mann-Whitney U analysis investigating oral anticoagulants prescribed from 

2012 to 2015 and the effect on length of stay of all admissions in hospital. Data 

represented as number (percentage), mean (standard deviation). Significance found 

when p-value = 0.001 (*).   

Length of stay 

(days) 

Non-vitamin K 

Dependant Oral 

Anticoagulant  

Warfarin Nil 

1-5 946 (43.0) 840 (38.1) 416 (18.9) 

6-10 204 (32.3) 303 (47.9) 125 (19.8) 

11-20 117 (31.5) 185 (49.9) 69 (18.6) 

21-30 30 (27.3) 53 (48.2) 27 (24.5) 

31-50 24 (43.6) 25 (45.5) 6 (10.9) 

51-126 11 (42.3) 12 (46.2) 3 (11.5) 

Mean (SD.) 6.41 (9.778) 6.89 (9.859) 5.79 (7.718) 

Mann-Whitney U -0.631
a
 -3.330

c
 -3.404

b
 

p-value 0.528 0.001* 0.001* 

a = comparison between NOAC & nil, b = comparison between nil & warfarin, c = 

comparison between NOAC & warfarin; SD - Standard Deviation. 

 

A total of 460 patients were admitted with a stroke and of these, 78 (13.1%) patients 

were not on OAC therapy, 141 (28.3%) patients were established on NOAC therapy and 

142 (28.7%) patients were established on warfarin therapy (Table 17). There were 52 

(14.1%) patients initiated on warfarin therapy and 47 (13.3%) patients initiated on a 

NOAC after admission to hospital due to stroke.  

A total of 112 patients were admitted to hospital with a bleeding episode and of these 7 

(2.0%) patients initiated on NOAC therapy and 15 (4.1%) patients were initiated on 

warfarin therapy. Of the 112 patients admitted to hospital due to a bleeding episode, 
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there were 48 (9.3%) patients established on NOAC therapy and 42 (8.1%) patients 

established on warfarin therapy. 

A total of 24 patients deceased during their hospital admission.  Of these, 10 (41.7%) 

patients were on NOAC therapy and 14 (58.3%) patients were on warfarin therapy.   

Table 17: Analysis of patients admitted to hospital from 2012 to 2015 due to 

admissions of bleeds, strokes and deceased and the oral anticoagulant initiated or 

established. Data represented as number (percentage). 

 

Admissions of stroke  

(n=460) 

Admissions of 

bleeds  

(n=112) 

Deceased  

(n=24) 

 
NOAC Warfarin Nil NOAC Warfarin NOAC Warfarin 

Initiated 
47 

(13.3) 
52 (14.1) 

 
7 (2.0) 15 (4.1) 0 (0.00) 0 (0.00) 

Established 
141 

(28.3) 
142 (28.7) 

78 

(13.1) 
48 (9.3) 42 (8.1) 

10 

(41.7) 
14 (58.3) 

NOAC – Non-vitamin K Dependant Oral Anticoagulant  
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5 Discussion 

AF is a common condition which affects up to 33 million patients worldwide (13). It is 

associated with an increased risk of complications including stroke leading to heart 

failure and mortality (13). The overall aim of the study was to compare the prescribing 

of warfarin and NOACs in patients with NVAF in Southeast Queensland. This 

retrospective study conducted on patients admitted to hospital with AF and on OAC 

from 2012 to 2015 found that with the introduction of NOACs, the use of warfarin 

decreased while the use of NOACs increased significantly. Thus, addressing the first 

objective of the study to identify admissions to hospital for patients with AF and 

determine their anticoagulant therapy on admission and during their stay. This study 

also found that the number of patients admitted to hospital on nil OAC therapy were 

initiated on NOACs more frequently than warfarin. Moreover, the initiation of OAC in 

patients increased overall throughout from 2012 to 2015.  

The study identified patients with a high risk of stroke, through the use of CHA₂DS₂VA 

scoring system and the OAC therapy prescribed while admitted to hospital and 

discharged from hospital. The results from this analysis showed that there was a 

significant increase in the patients admitted with a CHA₂DS₂VA score of greater than 2 

and prescribed NOAC therapy on discharge. In addition to this, the results also showed 

a similar trend for the prescribing of warfarin which increased significantly upon 

discharge. There was a significant decrease in the number of patients discharged from 

hospital on nil OAC compared to patients on nil OAC on admission. This suggests that 

the prescribing of OAC increased in patients being discharged from the hospital. The 

increased prescribing of OAC for patients on NOACs, warfarin, or nil OAC suggests 

that the need for OAC was potentially recognised by prescribers for patients admitted to 

hospital with a high risk of stroke as determined by a CHA₂DS₂VA score of greater than 



  

68 

 

2 and were prescribed an OAC accordingly. This trend was seen throughout subsequent 

admissions, thus addressing the second objective of the study to compare their current 

OAC therapy to guideline-recommended therapy after calculating each patient’s risk of 

stroke with a validated score for risk of stroke.  

The findings from this study show that the total prescribing of OAC has increased 

overall with the introduction of NOACs. Specifically, the results from this study 

indicate that the initiation of OAC therapy for patients admitted to the hospital on nil 

OAC therapy began to increase after the introduction of NOACs. The results further 

indicated that NOACs were more commonly prescribed than warfarin for patients in 

hospital with nil OAC therapy, leading to an overall decrease in prescribing of warfarin 

and an increase in prescribing of NOAC therapy. The increased usage of OAC in 

patients with NVAF allows patients at a high risk of stroke to receive the appropriate 

anticoagulant therapy and provides a broader selection of OAC (121). In this study, 

there was a 50% increase in prescribing of OAC for patients admitted to hospital on nil 

OAC and those discharged from hospital. These findings are consistent with the 

Australian study by Desai et al which showed a 60% improvement of prescribing of 

OAC after NOACs became approved on the PBS (122). Similarly, Loikas et al 

investigated the thromboprophylactic treatment after the introduction of NOACs in 

2015 and found that 75% of patients with a high risk of stroke were on an OAC therapy 

compared to the earlier time period before the introduction of NOACs (123). Warfarin 

has been largely under prescribed due to fears associated with the risk of bleeding and 

the intense monitoring regime involved (122). This suggests that the approval of 

NOACs on the PBS in 2012 enabled increased prescribing of OAC or an alternate OAC 

option for patients with NVAF. Similarly, a study by Bellinge et al found the overall 

rates of OAC therapy has improved with the introduction of NOACs (124). More 

specifically, they found NOACs were prescribed more than warfarin in the relevant 
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population (124). These findings are similar to the results in this study which found both 

to be true. A study by Forslund et al found the overall prescribing of OAC in 2011 

increased from being 51.6% to 73.8% by 2016 (125). In addition to this, the prescribing 

of NOACs increased from 1% to 47% which subsequently decreased the rate of 

ischemic stroke, especially in the elderly (125).  

The results of this study show the increased initiation of OAC throughout the years for 

patients in the hospital. This study also found an overall decrease in patients being 

discharged from hospital with nil OAC compared those admitted on nil OAC, 

suggesting there were a higher number of OAC prescribed upon discharge from 

hospital. The results also show the increase in usage of rivaroxaban from 2013 to 2015, 

after becoming available on the PBS in 2012. In contrast, the use of warfarin declined 

continually after rivaroxaban became approved on the PBS for NVAF. The use of 

dabigatran and apixaban was low from 2013 to 2015. This could be due to reports of 

increased incidents of myocardial infarction in patients on dabigatran compared to 

warfarin (126). The advantage of rivaroxaban compared to other NOACs is the once-

daily dosing as opposed to the twice-daily dosing for apixaban and dabigatran, which 

could also contribute to the improved convenience of dosing and thus increased 

prescribing of rivaroxaban than other NOACs. However, other reasons may contribute 

to the increased prescribing of rivaroxaban compared to the other OACs specific to this 

study. The hospital site used to collect data had several OAC on the List of Approved 

Medicines (LAM) including dabigatran, rivaroxaban, and warfarin. The LAM is state-

wide formulary consisting of medicines approved for use in Queensland Health public 

hospitals (127). During 2012 to 2015, the usage of rivaroxaban was the highest 

compared to all other OACs.  This can be attributed to the increased use of rivaroxaban 

by prescribers in this study. However, dabigatran was also on the LAM and the usage of 

that medication is low compared to the other OAC. The reports related to issues of 
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increased myocardial infarction and increased bleeding risk of dabigatran could have 

led to the decreased usage. A study by Pfeilschifter et al found during the post-

marketing phase of dabigatran, there were significantly more reports of bleeding 

complications for dabigatran than warfarin (128). Another study by Huang et al found 

the risk of fatal haemorrhage a disadvantage of dabigatran as the incidence associated 

with dabigatran was higher compared to other OACs (129). Regardless, the overall 

prescribing of OAC increased after the introduction of NOACs. The decision to start 

patients on an OAC therapy relates to the risk of stroke calculated by the CHA₂DS₂VA 

score.  

This study found 834 (54.4%) patients with a high risk of stroke admitted to hospital on 

nil OAC and 285 (18.6%) patients with a high risk of stroke discharged from hospital 

on nil OAC suggesting that 65.8% of patients were initiated on either warfarin or 

NOAC therapy. The increased prescribing of OAC was consistent throughout the study 

suggesting that more patients were being initiated on an OAC. However, the 285 

(18.6%) patients with a high risk of stroke discharged from hospital on nil OAC during 

the first admission could potentially have been readmitted to the hospital due to a stroke 

episode, and these subsequent readmissions could have been prevented. A nationwide 

cohort study by Diouf et al found that only 39.3% of patients with a CHA2DS2VASc 

score of greater than 2 were prescribed OAC therapy (13). This is similar to our study 

where 35.8% of patients with a high risk of stroke were initiated on OAC therapy. 

However, the study by Diouf et al utilised CHA2DS2VASc scoring system as a guide to 

predicting the risk of stroke, compared to our study which utilised the sexless 

CHA2DS2VA scoring system to predict the risk of stroke as per the recommendation by 

the Australian Clinical Guidelines for the Diagnosis and Management of Atrial 

Fibrillation (4). Regardless, even with the difference in predicting the risk of stroke 

between the two guidelines, the rate of prescribing OAC is still significantly low. 
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Studies exploring the issue of prescribing OAC therapy highlight the underuse of OAC 

therapy in patients with moderate to high CHA2DS2VASc score for risk of stroke (130). 

A study by Panisello-Tafalla et al investigated the under prescribing of OAC and found 

that 31.04% patients diagnosed with AF did not receive OAC therapy despite 95.6% of 

patients had a CHA2DS2VASc score of greater than 2 (131). Comparably, our study 

showed 54.4% of patients were on nil OAC even though they had a high risk of stroke. 

Although the benefits of OAC therapy largely outweigh the risks, the under prescribing 

of OAC leads to a substantial incidence of preventable ischemic strokes (132). In 

contrast to this, patients were discharged from hospital on an OAC with a low risk of 

stroke, although guidelines state OAC therapy is not required for patients with a low-

risk score, i.e. CHA2DS2VA score of zero. One explanation for this could be due to 

patients undergoing cardioversion to restore sinus rhythm that are initiated on OAC as a 

preventive measure from stroke episodes, as cardioversion increases the risk of 

thromboembolic events (133). The risk of stroke is highest within the 7 days, so by 

using OAC therapy during and after cardioversion, the possibility of a thromboembolic 

event is reduced to <1% with the first 30 days (134). An OAC therapy is initiated 

regardless of CHA2DS2VA or CHA2DS2VASc score (135). Therefore, patients in this 

study on an OAC with a CHA2DS2VA score of less than 2 were potentially initiated on 

an OAC therapy due to cardioversion or other cardiac procedures. This could have 

possibly led to an overestimated of the prescribing of OAC therapy for patients with a 

low risk of stroke from 2012 to 2015. However, if the OAC therapy patients are 

initiated on is not suitable for the patients and their co-morbidities, then OAC therapy 

can be changed from warfarin to NOAC to NOAC to warfarin. 

This study explored patients changing OAC therapy from warfarin to NOAC therapy or 

NOAC to warfarin therapy and further explored the reasons for changing OAC therapy. 

From a total of 308 patients on NOAC therapy on their first admission to hospital, 285 
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(92.5%) patients were discharged on NOAC therapy while 5 (1.6%) patients were 

changed to warfarin. The reasons as to why this was, was largely unknown. Our study 

found limited reasons reported as to why current OAC was changed from warfarin to 

NOAC or NOAC to warfarin in patients during their hospital stay. However, reported 

reasons for changing from NOAC to warfarin were due to decreased renal function 

(27.3%), bleeding episodes (18.2%), and epigastric pain (9.1%). From the 533 patients 

admitted to hospital on warfarin therapy, 507 (95.1%) patients were discharged on 

warfarin therapy, while 8 (1.5%) patients were changed to NOAC therapy. The reported 

reasons for changing from warfarin to NOAC were due to patient non-compliance 

(23.6%), and high INR (11.7%). However, due to the limited availability of patient data 

further statistical analyses were not carried out. Regardless, these findings are consistent 

with the nationwide Australian study by Hellfritzsch et al (136) which found 7.0% of 

patients switching from warfarin to NOACs was due to thromboembolic events. 

Hellfritzsch et al also found 7.6% of patients discontinuing NOAC therapy was due to 

bleeding episodes which are similar to the findings in this study (136).  

This study found patient non-compliance as a documented reason for changing from 

warfarin to NOAC therapy in patients. Patient compliance is an issue for any 

medication in everyday practice, however, patient non-compliance with OAC has 

outcomes that are considerably more severe. Patient adherence to medications decreases 

significantly after the first 3 months of treatment (137). Similarly, increasing the 

number of doses per day from once a day up to four times a day also decreases patient 

adherence to medications (138). A study by Yao et al concluded that adherence to OAC 

therapy is poor in practice, especially for patients with a high risk of stroke, and NOACs 

may improve patient adherence to OAC therapy (139). This is consistent with a study 

by Svetlana et al which investigated the compliance and adherence of patients on OAC 

and found that patients on NOACs had a significantly lower discontinuation rate 
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compared to warfarin (140). Patients who had a prior bleeding episode had a higher 

discontinuation rate than others (140). A study by Zalesak et al investigated the reasons 

as to why NOACs had better persistence than warfarin (141) and found that a complex 

dosing regimen needing frequent INR monitoring through blood testing contributed to 

patient non-adherence and discontinuation of warfarin use (142).   

This study found a high INR as a documented reason for changing from warfarin to 

NOAC therapy in patients. A high INR in patients is problematic as it is suggestive of 

an increased risk of bleeding (143). TTR is a method to measure the amount of time the 

INR has been in the therapeutic range (144). If both TTR and INR are both out of the 

recommended range, then it is suggestive of poor warfarin control (145). This may lead 

practitioners to seek alternative options to better manage patients’ risk of stroke (146) 

and AF. A study by Reilly et al suggests that due to the concerns of warfarin use in 

patients related to inadequate thrombus control, NOAC therapy may be a reasonable 

alternative for the management of NVAF (147). Similarly, a study by Chan et al stated 

that if the quality of warfarin control is inadequate, then NOAC therapy can be 

considered as an alternate choice for the management of NVAF in patients (148).  

This study found patient decreased kidney function as a documented reason for 

changing from NOAC to warfarin therapy in patients. In this study, nine patients were 

identified to have been prescribed NOAC therapy with stage 4 and 5 kidney disease. 

The recommended treatment for patients with decreased kidney function is generally 

warfarin or reduced doses of NOACs (149) (150). In this study, we found while NOACs 

were prescribed more than warfarin however, a decreasing kidney function shifted OAC 

prescribing in favour of warfarin over NOACs. We found 1.2% of patients were 

prescribed NOAC therapy while having stage 5 kidney disease compared to 9.4% of 

patients on warfarin therapy with stage 5 kidney disease. However, during stage 4 and 
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stage 5 kidney disease, the use of NOACs are contraindicated (151). The guidelines 

state rivaroxaban is contraindicated in patients with a creatinine clearance rate of 

<15ml/minute for AF (152) and dabigatran is contraindicated when kidney function is 

below 30 ml/min. Our study found 1.2% of patients with a kidney function in stage 4 

and 5 were prescribed NOAC therapy. A study by Yao et al states that inappropriate 

dosing of NOAC therapy is not uncommon and found one-half of patients with a 

reduced kidney function of ≤30 ml/min on dabigatran therapy received standard dosing 

(153) (154). This is consistent with the study by Shahid et al which reinforces the 

recommendation that NOAC therapy is contraindicated in patients with severe CKD 

which is determined by the eGFR value when it is less than 15ml/min (155). Failure to 

reduce the dose or lack of monitoring in patients with impaired renal function on an 

OAC can significantly increase the risk of bleeding (156). Similarly, another study by 

Andreu-Cayuelas et al investigating impaired kidney function on OAC therapy found 

33% of patients on dabigatran required a reduced dose, 43% of rivaroxaban required a 

reduced dose, and 14% of patients on apixaban required a reduced dose (157). They also 

found 11% of patients should have been ceased from dabigatran therapy as it was 

contraindicated due to their level of impaired kidney function, and 0.6% of patients 

should have been ceased from rivaroxaban and apixaban therapy as it was 

contraindicated due to their level of impaired kidney function (157). Our study found 

decreased kidney function was a reason changing from NOAC to warfarin, and NOACs, 

although contraindicated, were prescribed in patients with chronic kidney disease. 

However, OAC dosing is complex and needs to ensure compatibility and be tailored for 

each individual patient. The prevalence of AF is increased in patients with CKD 

especially when eGFR is less than 60ml/min (158). However, patients with CKD have 

not been included in clinical trials so the use of NOACs is unclear, especially since 

NOACs are cleared renally (159). A study by Persaud found that NOACs were superior 
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by 19% in terms of effectiveness compared to warfarin even in declined renal function 

and the reduction of kidney function was stable in mild to moderate renal impairment 

(160). However, for severe CKD warfarin remains the choice of drug over NOACs 

(161). In addition to this, there is also a high risk of bleeding for patients with impaired 

renal function. The reason as to why NOACs were prescribed for patients with 

decreased kidney function could be attributed to the unfamiliarity of information 

surrounding NOACs when it first became available on the PBS. The prescribing of 

NOACs would become more well-known the longer they were available on the PBS and 

the guidelines and recommendation would become more familiar to prescribers the 

more accessible NOACs became.  

This study found adverse drug effects as a documented reason for changing from 

NOAC to warfarin therapy in patients. Other than bleeding as a major side effect, 

NOACs also have additional side effects such as nausea, gastritis, and dyspepsia (162). 

This is consistent with the study by Eek et al which found dabigatran was associated 

with dyspepsia and oesophageal ulcers, and rivaroxaban was associated with abdominal 

pain (163). This is similar to the findings in our study which found epigastric pain as a 

reported side effect in a patient receiving NOAC therapy, possibly prompting the 

prescriber to change to warfarin therapy instead. In comparison, a study by Vedovati et 

al found 2.9% of patients were discontinued on NOACs therapy due to dyspepsia or 

abdominal pain (164). Similarly, a study by Rolfes et al found 68% of patients 

experience an adverse drug reaction recovered without any changes to NOAC therapy 

(165). The study further recommended that discontinuation of NOAC therapy is not 

always necessary for patients to recover from adverse drug reaction (165).  

This study found patient bleeding episode as a documented reason for changing from 

NOAC to warfarin therapy. Similarly, a study by Lai et al found that for NOACs, 
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bleeding is the most significant adverse effect, ranging from minor to fatal 

haemorrhages (166). Another study by Lip et al found that rivaroxaban has a 21% 

increase in the risk of gastrointestinal bleeds compared to warfarin therapy (167). 

However, neither of these studies recommends changing therapies to warfarin. Possible 

reasons for changing to warfarin therapy could be that there were far more extensive 

research and availability of reversal agents for warfarin to better manage an episode of 

bleed, which prescribers may be more familiar with, compared to NOACs when it first 

became approved on the PBS where there were no reversal agents (168), therefore there 

was limited information on the reversal of NOACs and management of bleeds while on 

NOAC therapy. However, these reasons can also contribute to ceasing OAC therapy in 

patients.  

This study identified several reasons as to why OAC therapy was ceased or not initiated 

for patients with a high risk of stroke. The documented reason for not prescribing OAC 

was that 4 (9.8%) patients had a bleeding episode. This is similar to the documented 

reasons identified for 4 (14.8%) patients on NOAC therapy ceasing or not initiated on 

an OAC therapy. Bleeding is a well-known major side effect of all OAC (169). This 

alone has contributed to reasons for patients being under prescribed OAC due to fears 

associated with the risk of bleeding (170). Guidelines recommend the use of HASBLED 

scoring system to predict the risk of bleeds for patients on an OAC therapy (171). 

Ultimately, guidelines recognise the value of OAC therapy and recommend patients to 

be on an OAC when the benefits outweigh the risk of bleeding (172).   

Another documented reasons for patients on warfarin ceasing or not initiated on an 

OAC therapy was largely due to 8 (19.5%) patients being in palliative care. This is 

consistent with the study by Chin-Yee et al which recommends thromboprophylactic 

treatment should not be administered for patients in palliative care (173). This study 
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also found the risk of falls associated with ceasing OAC therapy or not initiating OAC 

therapy. Patients with a high risk of falls have reportedly been under prescribed OAC 

therapy (174). Our study found 14.6% of patients ceased or not prescribed warfarin due 

to a high risk of falls, 7.4% of patients ceased or not prescribed NOACs due to a high 

risk of falls, and 17.6% of patients ceased or not prescribed OAC therapy due to a high 

risk of falls. However, a study by Jacques et al determined that patients with a high risk 

of falls do not have a high risk of bleeds therefore high risk of falls should not be a 

reason to under prescribe OAC therapy or cease OAC therapy in patients (175). 

Similarly, a study by Robert-Ebadi et al states there is a tendency for prescribers to 

underuse OAC therapy in elderly patients due to an underestimation of thromboembolic 

events and an overestimation of bleeding risk (176). Furthermore, a study by Sellers et 

al investigated falls risk and OAC therapy and concluded that falls risk should not be a 

significant factor when considering initiating patients on OAC therapy (177). 

Additionally, a study by Mcgrath et al found that over 40% of patients were not on an 

OAC upon discharge due to reasons such as falls risk, poor prognosis, and older age 

(178). To further reiterate, Garwood et al recommend that risk of falls alone should not 

exclude patients from receiving appropriate OAC therapy, and management of falls 

should be an important aspect of patients overall clinical care (179). However, our study 

found a high risk of falls to be associated with ceasing OAC therapy or not initiating 

OAC therapy. Furthermore, our study also investigated other factors which can 

influence the outcome of OAC therapy prescribed. Another reason identified was that 5 

(18.5%) patients had their OAC therapy withheld due to surgery. This is consistent with 

the study by Dunn et al which explains that OAC management for patients needing 

surgery or invasive procedures is complicated and that OAC therapy is generally 

interrupted temporarily to reduce the risk of bleeding complications (180). These 

patients may be on nil OAC for a short period of time (181).  
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This study analysed the reasons for not prescribing OAC therapy and through the 

logistic regression analysis found that patients with ischemic heart disease were less 

likely to be discharged on OAC therapy during the first admission. However, a meta-

analysis conducted by Odutayo et al found that patients with ischemic heart disease had 

an increased risk of AF (182). Similarly, Pedersen et al found that AF is associated with 

an increased risk of death for patients with ischemic heart disease (183). In contrast to 

this, our study showed patients were less likely to be on an OAC. In addition to this, a 

study by Martin et al state that the management of AF in conjunction with ischemic 

heart disease is challenging as there is a fine balance between prevention of stroke and 

the risk of bleeding in both conditions (184). Similarly, a study by Chang et al found 

that patients with ischemic artery disease were negatively associated with OAC use 

(185). Other possible reasons for this could be that patients had other factors also 

impacting prescribing such as they were in palliative care or were associated with other 

comorbidities such as cancer. 

 During the second admission, the reasons for ceasing OAC therapy was investigated 

using logistic regression analysis and found that a HASBLED score of 3 or more found 

patients to be more likely to be discharged on nil OAC therapy. A high HASBLED 

score suggests a high risk of bleeds and the frequency of bleeding episodes is similar 

between NOACs and warfarin (186). The risk of bleeding is increased for patients on 

OAC therapy. A study by Sen et al found that physicians were under prescribing OACs 

due to fears associated with the risk of bleeds (187). The study concludes that bleeding 

risk should not be a reason to prevent appropriate OAC therapy to patients, bleeding is 

less important than the risk of ischemic stroke (187). Similarly, a meta-analysis by 

Linkins et al investigates bleeding inpatient receiving OAC and found that major 

bleeding leading to fatalities occurred in 1 in 7 patients (188). So, the fears surrounding 

the risk of bleeding are warranted and the study concludes to say that therefore the 
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consequences of OAC therapy in patients should be weighed against the risk of bleeding 

and the benefits of OAC therapy (188). The second admission also showed stroke to be 

a reason as to why patients were more likely to be on an OAC therapy. This is 

consistent with the study by Steinberg et al recognising that stroke prevention is a major 

priority for patients with NVAF and there is extensive clinical evidence to suggest OAC 

effectively decreases the risk of stroke in patients (189). A study by Schroff et al found 

a decline in the incidence of stroke concurring with an increase in OAC use (190). 

Similarly, a study by Cowan et al found an increasing usage of OAC for patients with 

AF and a high risk of stroke was significantly associated with an overall reduction in 

AF related stroke (191). These studies show that the use of OAC in patients with AF 

significantly reduces the rate of ischemic stroke, thus decreasing mortality rates (192). 

The third admission showed no significance for likely reasons as to why patients were 

ceased from OAC therapy upon discharge from the hospital. These findings relate to the 

third objective of this study which is to identify factors influencing prescribing of OACs 

including patient demographics, co-morbidities and concurrent medications.  

This study investigated the outcomes of OAC prescribed in patients including bleeding, 

readmissions, mortality, and length of stay. This relates to the fourth objective of this 

study which is to investigate the factors influencing outcomes of anticoagulant therapy 

as measured by adverse events including bleeds and stroke, length of stay in hospital 

and readmissions. However, data was predominantly collected from one site which may 

limit the number of events related to AF and prescribing of OAC therapy as patients 

may have presented to other hospitals or health professionals for care and management 

of health conditions. So these admissions will not be linked to the hospital site we 

collected data from and would not be included in hospital records. Regardless, our study 

also found a similar number of admissions for patients established on OAC therapy due 

to an episode of bleed with 48 (9.3%) patients on NOAC therapy and 42 (8.1%) patients 
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on warfarin therapy. This is consistent with a study by Palareti et al which found the 

incidence of a recurring bleeding event for patients on OAC was 13% (193). Similarly, 

a study by Jun et al found no difference between NOACs and warfarin for increased 

risk of bleed, requiring admission to hospital (194). Contrary to these findings, a study 

by Bhattarai et al found patients on warfarin to have a higher risk of hospital admission 

compared to patients on NOAC therapy (195). However, they recognise a larger sample 

size of patients on NOAC therapy would have provided more feasible results for their 

study (195). Our study included patients who were diagnosed with NVAF and were 

prescribed an OAC therapy, not strictly limited to any admissions related to OAC 

therapy, e.g. admission for bleeds. As a result, our data was limited so further analysis 

would have likely yielded insignificant results. Regardless, for future studies, a larger 

sample size of patients on NOACs and warfarin therapy, differentiated by reasons for 

admission would provide further insight into the contrasting results. Our study also 

found that patients were twice as likely to be initiated on warfarin if admitted to hospital 

due to a bleeding episode rather than NOAC therapy. However, the availability of data 

was limited which is why a statistical analysis was not conducted, to further explore the 

reasons. Similar to the findings in our study, a study by DiFiori et al found patients on 

warfarin were more likely to be restarted on warfarin after an intracranial haemorrhage, 

compared to patients on NOAC therapy where none of the patients were restarted on 

NOAC therapy (196). Possible reasons for this could be the unfamiliarity of NOACs in 

2012 to 2015 (196). It is likely that there was limited literature surrounding restarting 

patients on NOACs after bleeding episodes since there were only recently approved on 

the market from 2012 to 2013. 

This study investigated further outcomes of OAC therapy and identified hospital 

admissions due to episodes of stroke for patients established on OAC therapy either 

NOACs or warfarin. Our study found a similar number of admission to hospital due to 
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episodes of stroke with 141 (28.3%) patients established on NOAC therapy and 142 

(28.7%) patients established on warfarin therapy. This is consistent with the study by 

Amin et al which found 38% of patients on OAC therapy were readmitted to the 

hospital for any cause (197). Similarly, another study by Johnson et al found that 18% 

of patients established on an OAC were readmitted to the hospital within the first 30 

days (198). In addition to this, a study by Hernandez et al which found initiation of 

OAC therapy was associated with lower mortality rates however, there was no 

association with improved cardiovascular admissions (199). In comparison, a study by 

Lau et al found patients on NOAC therapy were associated with a higher rate of 

admissions to the hospital (200). However, this may be due to the greater number of 

participants in the study by Lau et al consisting of 8309 patients compared to our study 

which had a total of 1911 patients with multiple admissions of 3396 patients. The 

increase in the number of patients could allow for a greater variation of results and 

identification of potential relationships compared to the number of participants from our 

study. 

Another outcome explored in this study was patient death and we found that 58.3% of 

patients deceased whilst on warfarin therapy compared to 41.7% patients on NOAC 

therapy. This is consistent with the study by Feeney et al which found improved 

mortality rates for patients on NOAC than warfarin therapy (201). Furthermore, the 

study by Inohara et al which found patients established on NOAC therapy had a lower 

risk of mortality compared to patients established on warfarin therapy (202). In 

addition, a study by Xian et al found patients on NOAC therapy had fewer deaths 

compared to patients on warfarin therapy (203). These findings are consistent with the 

results from our study which showed patients on warfarin had a higher number of 

deaths compared to patients on NOAC therapy. However, the reasons as to why patients 

deceased on a particular OAC is not attributed to OAC therapy alone as there are many 
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other reasons which can cause patient death including palliative care, diagnosis of end-

stage cancer, and other deteriorating health conditions. The purpose of initiating patients 

on OAC is to prevent admissions or readmissions to the hospital due to thromboembolic 

events (195). However, regardless of these preventative methods, 90% of readmissions 

are unintended and potentially preventable (204). Hospital readmissions are a burden on 

the healthcare system, so the optimal treatment option would be to reduce cost, 

improving quality of care and reducing hospital readmission rates (205). A study by 

Vidula et al identified reasons for patients readmitted to the hospital established on an 

OAC were due to chest pain, followed by bleeding episodes (206). In addition to this, 

Taha et al reported polypharmacy, metastatic cancer, congestive heart failure, cirrhosis, 

and peripheral vascular disease have been identified as reasons for hospital 

readmissions (207). This study recognised other reasons influencing prescribing of 

OAC and investigated several factors including age, kidney function, and co-

morbidities of patients admitted to hospital.  

Increased length of stay in hospital is a significant issue because it involves a greater 

usage of hospital beds and resources, and subsequently a rise in healthcare cost with an 

increased burden on the healthcare system (208). Our study investigated the effects of 

OAC on the length of stay in the hospital and found that patients on warfarin had the 

longest length of stay compared to patients on NOACs and nil OAC. This is consistent 

with the study by Desai et al found patients in NOAC therapy had a significantly shorter 

length of stay compared to patients on warfarin In addition to this, Guerrouij et al found 

that patients with warfarin related bleeding had an average hospital stay of 23 days 

which reflects the increased recovery time after a bleeding episode and morbidity 

associated with bleeding (209). This was compared with hospitalised patients who had 

an average length of stay of 5.1 days (209) (210). The increased length of stay for 

patients on warfarin could be due to the intensive dosing regimen for patients on 
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warfarin, to maintain the INR between 2 and 3. This is due to ensuring enough 

anticoagulation for patients while balancing the potential adverse effect of the risk of 

bleeding from warfarin (211) (212). In addition to this, patients with AF have a longer 

length of stay in the hospital, due to complications and other comorbidities (213). Our 

study found patients on NOAC therapy had a shorter length of stay compared to patients 

on warfarin therapy. Similar results were found in the study by Hong et al where the 

length of stay for patients on rivaroxaban was significantly shorter than the length of 

stay for patients on warfarin therapy (214). This is also consistent with the study by 

Badreldin et al which found patients initiated on NOAC therapy had a statistically 

significant shorter length of stay than patients initiated on warfarin (215). In addition to 

OAC therapy, there may be other factors which can influence the length of stay.  

This study investigated factors which can influence the prescribing and analysed the 

distribution of age against kidney function to investigate the outcomes. Our study found 

that patients with increasing age tended to have a longer length of stay in hospital. We 

found the majority of the patients in this study were aged 75 to 84 years old, specifically 

37.4% of patients were in the age category. A study by Kang et al found that the length 

of stay in hospital was shorter for patients less than 65 years of age compared to those 

between 65 and 75 years of age, and those between 75 and 85 years of age (216). This is 

consistent with our study which found patients aged 75 to 84 years of age were more 

likely to have a longer length of stay up to 21 to 30 days. In addition to this, increasing 

age is an independent risk factor for patients with AF (217). Warfarin has been 

reportedly underused in elderly patients due to concerns related to increased risk of 

bleeding (218). The elderly patient population also have a higher risk of haemorrhages 

and are associated with higher rates of comorbidities (219). However, these issues have 

been investigated and studies have concluded that the benefit of stroke reduction 

outweighs the risk of bleeding (220) (221). Therefore, age alone should not be a 
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contradiction to cease OAC therapy and it should be continued where appropriate (222). 

A study by Coiro et al found that a rapid loss of kidney function was more prominent 

with increasing age (223). Our study also found several patients that were older with 

decreased kidney function.  

This study also investigated the effect of kidney function on length of stay and found 

that patients with decreased kidney function tended to have a longer length of stay in 

hospital. This is consistent with the study by Chan et al which found patients with stage 

3 to 5 renal function had an average longer length of stay (224). This is consistent with 

our study which found patients with stage 4 kidney function were more likely to have a 

length of stay up to 21 to 30 days in hospital and patients with stage 5 kidney function 

were more likely to have a length of stay up to 31 to 50 days in the hospital.  

This study investigated the effect of comorbidities on length of stay and found diabetes 

and stroke can contribute to a longer length of stay in hospital. A study by Zhang et al 

found that the bleeding episodes for patients with thromboembolic conditions receiving 

an OAC are high (225). This is further intensified by diabetes which can also 

significantly increase the risk of bleeding in patients (225). Our study found patients 

with diabetes were more likely to have a length of stay up to 51 to 98 days in the 

hospital. Possible reasons for this could be the need for careful monitoring of patients 

with both diabetes and AF to prevent potential bleeding episodes, as well as the 

management of blood glucose levels and concurrent OAC therapy. This study also 

found stroke to be a contributor to a longer length of stay in hospital. A study by 

Somerford et al determined the average length of stay for patients admitted to hospital 

due to ischemic stroke-related reasons was 28 days in the hospital with the highest 

number of days being 53 days in the hospital (226). This is similar to the findings in our 

study where we found patients with stroke had a length of stay of up to 51 to 98 days in 



  

85 

 

the hospital. In addition to this, a study by Kwok et al determined the usefulness of 

SOAR stroke scoring system to predict the length of stay in acute stroke, where the 

higher the score the longer the length of stay. This scoring system was not utilised in 

our study due to the unavailability of relevant data related to calculating the SOAR 

score. However, this scoring system may be useful in predicting the length of stay in 

acute stroke for future studies.  

The findings from this study allow the identification of gaps in current clinical practice. 

Through this retrospective study, the main findings of the study highlight the total use 

of OAC increasing with the introduction of NOACs on the PBS enabling the 

investigation of under prescribing of OAC therapy. While under prescribing was 

initially identified upon admission, increased prescribing of OAC was identified upon 

discharge, especially for patients with a high risk of stroke. During further 

investigations of the usage of OAC, the fears associated with prescribing of OAC were 

identified in the study, especially the risk of bleeding which significantly affected 

prescribing of OAC. Therefore, patients were either ceased from OAC therapy or not 

initiated on OAC therapy by prescribers, due to these reasons. However, as current 

guidelines state, a high risk of bleeding requires monitoring not necessarily ceasing 

OAC therapy. However, due to the limited number of documented reasons for outcomes 

of prescribing and outcomes of OAC therapy, further analysis could not be done. 

Therefore, through ongoing research and continued expansion of existing literature, 

these reasons and fears of prescribing can be alleviated to provide optimal management 

of AF.  
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6 Conclusion 

The prevalence of AF is increasing each year and the reasons behind this have been 

attributed to the ageing population, increased risk factors, and increased incidences of 

cardiovascular diseases (227). There are fears associated with prescribing of 

anticoagulants including the risk of bleeding, falls risk in the elderly population, and co-

morbidities leading to underuse of OACs (228). However, the approval of NOACs on 

the PBS has increased the use of OAC in patients due to their advantages over warfarin 

(229). The study aimed to compare the benefits and prescribing of warfarin and NOACs 

in patients with NVAF in Southeast Queensland.  

This study investigated the use of OAC in patients with NVAF in south-east 

Queensland from 2012 to 2015, with the aim to compare the benefits and prescribing of 

warfarin and NOACs in patients. The study demonstrated that the use of OAC increased 

throughout the years after the introduction of NOACs. In addition, this study 

investigated the outcomes of OAC therapy and found readmissions to the hospital due 

to bleeding, stroke, and death. However, the information inferred from the results were 

limited. Therefore, a data linkage study can provide more information on the outcomes, 

highlighting the need for continued research into these areas. These findings highlight 

the need for ongoing research into the usage of OAC especially with the introduction of 

the 2018 Australian guidelines for diagnosis and management of AF. This will enable 

patients and prescribers to make evidence-based decisions when prescribing OAC and 

to ultimately provide the optimal quality of life to patients with AF.  
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6.1 Future directions 

The retrospective nature of the study limits further information on the outcomes and 

adherence to use of OAC. However, there is potential for research into a prospective 

analysis of patients admitted to hospital and their outcomes of OAC therapy. This will 

allow further insight into the management of AF after hospitalisation. This will also 

ensure further information to be obtained for the consequences of OAC therapy and 

enable prescribers to be better informed in their decision making when it comes to 

prescribing of OAC for patients with NVAF. There is also the potential to study the 

impact of the recent 2018 Australian AF diagnosis and management guideline to 

investigate the differences in clinical practice.  

The retrospective aspect of this study also enabled the collection of data since the 

introduction of NOACs, which occurred in 2012 and it allowed for any relationships to 

be identified. Retrospective cohort studies of healthcare records minimise selection and 

recall bias however reporting of variables may be incomplete or inconsistent as seen 

with recreational drug abuse and alcohol intake however these confounding variables 

cannot be strictly controlled. These confounding factors could potentially affect the 

results of the study including prescriber preference of the choice of anticoagulant. The 

study predominantly includes patients from one site in South-East Queensland. 

Therefore, the collection of hospital records can be expanded in future studies to include 

a broader range of patients which also increases generalisability. This expansion can be 

achieved through a data linkage study for future research.  
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7 Appendices 

7.1 Appendix 1: Non-parametric chi-squared analysis 

Table 18: Non-parametric chi-squared analysis of patients admitted to hospital between 

2012 to 2015 on oral anticoagulant therapy of warfarin and non-vitamin K dependant 

oral anticoagulants and patients, not on oral anticoagulant therapy for each admission 

categorised by CHA₂DS₂-VA score of 0 to ≥2. Significance found when p-value < 0.05 

(*), p-value < 0.01 (**), p-value < 0.001 (***). 

Number of 

admissions 

CHA₂DS₂-

VA score 
Admitted 

Discharge 

x
2 p-value 

1 

0 

Nil 16.492
a
 <0.001*** 

Non-vitamin K Oral 

Anticoagulant 
15.211

b
 <0.001*** 

Warfarin 30.118
c
 <0.001*** 

1 

Nil 4.667
d
 0.097 

Non-vitamin K Oral 

Anticoagulant 
25.485

e
 <0.001*** 

Warfarin 42.123
f
 <0.001*** 

≥2 

Nil 21.784
g
 <0.001*** 

Non-vitamin K Oral 

Anticoagulant 
395.677

h
 <0.001*** 

Warfarin 763.110
i
 <0.001*** 

2 

0 
Nil 1.000

j
 0.607 

Warfarin 21.552
k
 <0.001*** 

1 Nil 7.923
l
 0.019* 

≥2 

Nil 11.522
m

 0.003** 

Non-vitamin K Oral 

Anticoagulant 
304.335

n
 <0.001*** 

Warfarin 362.472
o
 <0.001*** 

3 

0 
Nil 3.571

p
 0.059 

Warfarin 9.308
q
 0.002** 

1 

Nil 2.600
r
 0.273 

Non-vitamin K Oral 

Anticoagulant 
5.444

s
 0.020* 

Warfarin 17.286
t
 <0.001*** 

≥2 

Nil 31.671
u
 <0.001*** 

Non-vitamin K Oral 

Anticoagulant 
72.200

v
 <0.001*** 

Warfarin 168.500
w
 <0.001*** 

4 

0 Nil 0.000
x
 1.000 

1 Nil 1.600
y
 0.449 

≥2 

Nil 19.500
z
 <0.001*** 

Non-vitamin K Oral 

Anticoagulant 
78.400

aa
 <0.001*** 

Warfarin 64.739
ab

 <0.001*** 

5 ≥2 Nil 21.714
ac

 <0.001*** 
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Non-vitamin K Oral 

Anticoagulant 
19.174

ad
 <0.001*** 

Warfarin 23.148
ae

 <0.001*** 

6 ≥2 
Nil 4.500

af
 0.034* 

Warfarin 12.250
j
 <0.001*** 

7 ≥2 

Nil 2.667
ag

 0.102 

Non-vitamin K Oral 

Anticoagulant 
7.364

ah
 0.007** 

Warfarin 3.600
ai
 0.058 

8 ≥2 Warfarin 2.667
ag

 0.102 

10 ≥2 
Non-vitamin K Oral 

Anticoagulant 
3.571

p
 0.059 

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 
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7.2 Appendix 2: Logistic regression analysis of patients first admission to hospital 

from 2012 to 2015 

Table 19: Logistic regression analysis of patients admitted to hospital from 2012 to 

2015 with CHA₂DS₂-VA score of ≥2, discharged either on nil oral anticoagulant therapy 

or oral anticoagulant therapy after their first admission. Data represented as odds ratio 

(95% confidence interval) with Significance defined as p-value < 0.05 (*).    

  Nil oral anticoagulant  
 

Oral anticoagulant 
 

Variables Odds ratio (95% CI) p-value Odds ratio (95% CI) p-value 

Bleeding episode  
 

 
 

      Yes  1.874 (0.675 to 5.206) 0.228 0.533 (0.192 to 1.482) 0.228 

       No  1 
 

1 
 

High falls risk  
 

 
 

      Yes  2.827 (0.598 to 13.360) 0.190 0.354 (0.075 to 1.672) 0.190 

       No  1 
 

1 
 

HASBLED ≥3 
 

 
 

      Yes  0.722 (0.476 to 1.096) 0.126 1.385 (0.913 to 2.102) 0.126 

       No   
 

1 
 

Stroke episode  
 

 
 

      Yes  0.789 (0.519 to 1.198) 0.266 1.268 (0.835 to 1.926) 0.266 

       No  1 
 

1 
 

Hypertension  
 

 
 

      Yes  0.826 (0.580 to 1.177) 0.291 1.210 (0.849 to 1.724) 0.291 

       No  1 
 

1 
 

Congestive heart failure 
 

 
 

      Yes  1.245 (0.724 to 2.143) 0.428 0.803 (0.467 to 1.382) 0.428 

       No  1 
 

1 
 

Diabetes mellitus 
 

 
 

      Yes  0.942 (0.637 to 1.392) 0.765 1.061 (0.718 to 1.569) 0.765 

       No  1 
 

1 
 

Ischemic heart disease 
 

 
 

      Yes  1.457 (1.036 to 2.047) 0.030* 0.687 (0.488 to 0.965) 0.030* 

       No  1 
 

1 
 

Kidney Function Stage 1 (>90ml/min) 
 

 
 

      Yes  0.863 (0.472 to 1.577) 0.508 0.486 (0.057 to 4.113) 0.508 

       No  1 
 

1 
 

Kidney Function Stage 2 (60-89 ml/min) 
 

 
 

      Yes  1.155 (0.761 to 1.751) 0.609 0.564 (0.063 to 5.059) 0.609 

       No  1 
 

1 
 

Kidney Function Stage 3a (45-59 ml/min) 
 

 
 

      Yes  2.220 (1.438 to 3.430) 0.430 0.421 (0.049 to 3.615) 0.430 

       No  1 
 

1 
 

Kidney Function Stage 3b (30-44 ml/min) 
 

 
 

      Yes  1.280 (0.621 to 2.637) 0.167 0.219 (0.025 to 1.883) 0.167 

       No  1 
 

1 
 

Kidney Function Stage 4 (15-29 ml/min) 
 

 
 

      Yes  0.560 (0.292 to 1.072) 0.080 1.786 (0.932 to 3.421) 0.080 

       No  1 
 

1 
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Kidney Function Stage 5 (<15ml/min) 
 

 
 

      Yes  0.315 (0.039 to 2.575) 0.281 3.173 (0.388 to 25.922) 0.281 

       No  1 
 

1 
 

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; CI - Confidence Interval 
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7.3 Appendix 3: Logistic regression analysis of patients second admission to the 

hospital from 2012 to 2015 

Table 20: Logistic regression analysis of patients admitted to hospital from 2012 to 

2015 with CHA₂DS₂-VA score of ≥2, ceased from oral anticoagulant therapy or not 

initiated upon discharge and on oral anticoagulant therapy during discharge in their 

second admission. Data represented as odds ratio (95% confidence interval). 

Significance found when p-value < 0.05 (*).   

  Nil oral anticoagulant 
 

Oral anticoagulant 
 

Variables Odds ratio (95% CI) p-value Odds ratio (95% CI) p-value 

Bleeding episode     

      Yes  3.490 (0.288 to 42.317) 0.326 0.287 (0.024 to 3.474) 0.326 

       No  1  1  

High falls risk     

      Yes  3.293 (0.470 to 23.093) 0.230 0.304 (0.043 to 2.129) 0.230 

       No  1  1  

HASBLED ≥3    

      Yes  2.533 (1.087 to 5.903) 0.031* 0.395 (0.169 to 0.920) 0.031* 

       No  1  1  

Stroke episode     

      Yes  0.185 (0.059 to 0.586) 0.004* 5.399 (1.706 to 17.092) 0.004* 

       No  1  1  

Hypertension     

      Yes  0.590 (0.305 to 1.141) 0.117 1.695 (0.877 to 3.277) 0.117 

       No  1  1  

Congestive heart failure    

      Yes  0.580 (0.213 to 1.579) 0.286 1.725 (0.633 to 4.697) 0.286 

       No  1  1  

Diabetes mellitus    

      Yes  1.418 (0.694 to 2.898) 0.338 0.705 (0.345 to 1.442) 0.338 

       No  1  1  

Ischemic heart disease    

      Yes  0.951 (0.504 to 1.794) 0.877 1.051 (0.557 to 1.984) 0.877 

       No  1  1  

Kidney Function Stage 1 (>90ml/min)    

      Yes  0.806 (0.031 to 21.155) 0.897 1.241 (0.047 to 32.589) 0.897 

       No  1  1  

Kidney Function Stage 2 (60-89 ml/min)    

      Yes  0.352 (0.012 to 10.670) 0.548 2.844 (0.094 to 86.291) 0.548 

       No  1  1  

Kidney Function Stage 3a (45-59 ml/min)    

      Yes  0.402 (0.015 to 10.684) 0.586 2.486 (0.094 to 66.007) 0.586 

       No  1  1  

Kidney Function Stage 3b (30-44 ml/min)    

      Yes  0.672 (0.025 to 17.988) 0.813 1.488 (0.056 to 39.815) 0.813 

       No  1  1  
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Kidney Function Stage 4 (15-29 ml/min)    

      Yes  0.358 (0.011 to 11.639) 0.563 2.791 (0.086 to 90.664) 0.563 

       No  1  1  

Kidney Function Stage 5 (<15ml/min)    

      Yes  1.447 (0.089 to 23.455) 0.795 0.691 (0.043 to 11.201) 0.795 

       No  1  1  

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; CI - Confidence Interval 
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7.4 Appendix 4: Logistic regression analysis of patients’ third admission to hospital 

from 2012 to 2015 

Table 21: Logistic regression analysis of patients admitted to hospital from 2012 to 

2015 with CHA₂DS₂-VA score of ≥2, ceased from oral anticoagulant therapy or not 

initiated upon discharge and on oral anticoagulant therapy during discharge in their 

third admission. Data represented as odds ratio (95% confidence interval). Significance 

found when p-value < 0.05 (*).   

 
Nil oral anticoagulant 

 
Oral anticoagulant 

 

Variables Odds ratio (95% CI) 
p-

value 
Odds ratio (95% CI) 

p-

value 

Bleeding episode  
   

      Yes  0 (0 to 0) 0 0 (0 to 0) 0 

       No  1 
 

1 
 

High falls risk  
   

      Yes  5.899 (0.285 to 122.328) 0.251 0.170 (0.008 to 3.515) 0.251 

       No  1 
 

1 
 

HASBLED ≥3 
   

      Yes  1.451 (0.320 to 6.573) 0.629 0.689 (0.152 to 3.124) 0.629 

       No  1 
 

1 
 

Stroke episode  
   

      Yes  0.211 (0.024 to 1.872) 0.162 4.744 (0.534 to42.118) 0.162 

       No  1 
 

1 
 

Hypertension  
   

      Yes  2.029 (0.490 to 8.403) 0.329 0.493 (0.119 to 2.042) 0.329 

       No  1 
 

1 
 

Congestive heart failure 
   

      Yes  0.698 (0.076 to 6.440) 0.751 1.433 (0.155 to 13.220) 0.751 

       No  1 
 

1 
 

Diabetes mellitus 
   

      Yes  1.788 (0.408 to 7.837) 0.441 0.559 (0.128 to 2.451) 0.441 

       No  1 
 

1 
 

Ischemic heart disease 
   

      Yes  1.902 (0.539 to 6.709) 0.318 0.526 (0.149 to 1.855) 0.318 

       No  1 
 

1 
 

Kidney Function Stage 1 (>90ml/min) 
   

      Yes  0.549 (0.196 to 1.532) 0.252 1.823 (0.653 to 5.089) 0.252 

       No  1 
 

1 
 

Kidney Function Stage 2 (60-89 ml/min) 
   

      Yes  0.805 (0.205 to 3.158) 0.756 1.242 (0.317 to 4.875) 0.756 

       No  1 
 

1 
 

Kidney Function Stage 3a (45-59 

ml/min)    

      Yes  1.867 (0.532 to 6.551) 0.330 0.536 (0.153 to 1.880) 0.330 

       No  1 
 

1 
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Kidney Function Stage 3b (30-44 

ml/min)    

      Yes  1.556 (0.467 to 5.182) 0.472 0.643 (0.193 to 2.142) 0.472 

       No  1 
 

1 
 

Kidney Function Stage 4 (15-29 ml/min) 
   

      Yes  0 (0 to 0) 0 0 (0 to 0) 0 

       No  1 
 

1 
 

Kidney Function Stage 5 (<15ml/min) 
   

      Yes  0 (0 to 0) 0 0 (0 to 0) 0 

       No  1 
 

1 
 

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; CI - Confidence Interval 
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7.5 Appendix 5: Analysis of the length of stay against gender and comorbidities 

Table 22: Analysis of length of stay against gender and comorbidities of patients first admitted to the hospital with non-valvular atrial fibrillation. Data 

represented as odds ratio (95% confidence interval). Significance found when p-value < 0.05 (*), p-value < 0.01 (**), p-value < 0.001 (***). 

Length of 

Stay (days) 

1-5 
 

6-10 
 

11-20 
 

21-30 
 

31-50 
 

51-98 
 

Odds ratio 

(95% CI) 

p- 

valu

e 

Odds ratio 

(95% CI) 

p- 

valu

e 

Odds ratio 

(95% CI) 

p- 

valu

e 

Odds ratio 

(95% CI) 

p- 

valu

e 

Odds ratio 

(95% CI) 

p- 

valu

e 

Odds ratio 

(95% CI) 

p- 

valu

e 

Bleeds             

    Yes  
0.202 (0.020 

to 1.989) 

0.46

2 

0.406 (0.041 

to 4.059) 

0.44

3 

0.343 (0.033 

to 3.547) 

0.36

9 

1.022 (0.093 

to 11.260) 

0.98

6 
0 (0 to 0) 0 

4.956 (0.503 

to 48.856) 

0.17

0 

    No 1 
 

1   1 
 

1 
 

1 
 

1 
 

Stroke  
            

    Yes  
0.110 (0.022 

to 0.554) 

0.17

0 

0.154 (0.030 

to 0.785) 

0.02

4 

0.156 (0.030 

to 0.809) 

0.02

7* 

0.132 (0.023 

to 0.776) 

0.02

5* 

0.127 (0.016 

to 0.994) 

0.04

9* 

9.098 (1.805 

to 45.851) 

0.00

7** 

    No 1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

Hypertension  
           

    Yes  
1.588 (0.287 

to 8.803) 

0.00

7** 

1.356 (0.242 

to 7.584) 

0.72

9 

2.023 (0.356 

to 11.489) 

0.42

6 

1.398 (0.228 

to 8.548) 

0.71

7 

1.162 (0.157 

to 8.582) 

0.88

3 

0.630 (0.114 

to 3.490) 

0.59

7 

    No 1 
 

1   1 
 

1 
 

1 
 

1 
 

Heart Failure  
           

    Yes  
0.665 (0.066 

to 6.731) 

0.59

7 

0.795 (0.077 

to 8.160) 

0.84

7 

1.125 (0.108 

to 11.381) 

0.92

2 

0.906 (0.077 

to 10.636) 

0.93

8 

0.816 (0.049 

to 13.534) 

0.88

7 

1.503 (0.149 

to 15.211) 

0.73

0 

    No 1 
 

1   1 
 

1 
 

1 
 

1 
 

Diabetes Mellitus 
           

    Yes  
0.181 (0.035 

to 0.946) 

0.04

3* 

0.228 (0.043 

to 1.202) 

0.08

1 

0.198 (0.037 

to 1.066) 

0.05

9 

0.243 (0.041 

to 1.447) 

0.12

0 

0.210 (0.026 

to 1.670) 

0.14

0 

5.513 (1.057 

to 28.751) 

0.04

3* 
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    No 1 
 

1   1 
 

1 
 

1 
 

1 
 

Ischemic Heart Disease 
         

    Yes  
2.397 (0.395 

to 14.541) 

0.34

2 

2.242 (0.366 

o 13.720) 

0.38

2 

2.836 (0.459 

to 17.538) 

0.26

2 

1.621 (0.240 

to 10.927) 

0.62

0 

3.330 (0.411 

to 26.980) 

0.26

0 

0.417 (0.069 

to 2.530) 

0.34

2 

    No 1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

Male  
            

    Yes  
0.974 (0.197 

to 4.822) 

0.97

4 

0.880 (0.176 

to 4.396) 

0.87

7 

1.130 (0.224 

to 5.716) 

0.88

2 

1.353 (0.248 

to 7.389) 

0.72

7 

0.572 (0.086 

to 3.817) 

0.56

4 

1.027 (0.207 

to 5.083) 

0.97

4 

    No 1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

Female  
            

    Yes  
1.003 (0.224 

to 4.501) 

0.99

7 

0.796 (0.176 

to 3.605) 

0.76

7 

0.935 (0.204 

to 4.288) 

0.93

1 

1.125 (0.227 

to 5.574) 

0.88

5 

0.583 (0.097 

to 3.506) 

0.55

6 

0.997 (0.222 

to 4.472) 

0.99

7 

    No 1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

CI - Confidence Interval 
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7.6 Appendix 6: Logistic regression analysis for the length of stay and oral anticoagulants 

Table 23: Logistic regression analysis for the length of stay and oral anticoagulants of patients first admitted to the hospital with non-valvular atrial 

fibrillation. Data represented as odds ratio (95% confidence interval). Significance found when p-value < 0.05 (*).   

Length of Stay 

(days) 

1-5 
 

6-10 
 

11-20 
 

21-30 
 

31-50 
 

51-98 
 

Odds ratio (95% 

CI) 

p-

val

ue 

Odds ratio 

(95% CI) 

p-

val

ue 

Odds ratio 

(95% CI) 

p-

val

ue 

Odds ratio 

(95% CI) 

p-

val

ue 

Odds ratio 

(95% CI) 

p-

val

ue 

Odds ratio 

(95% CI) 

p-

val

ue 

Non vitamin k 

dependant oral 

anticoagulant 

0.463 (0.070 to 

3.064) 

0.4

25 

0.320 

(0.048 to 

2.154) 

0.2

42 

0.299 

(0.043 to 

2.062) 

0.2

20 

0.150(0.01

7 to 1.298) 

0.0

85 

0.595 (0.058 

to 6.110) 

0.6

62 

2.159 (0.326 

to 14.283) 

0.4

25 

Warfarin 
1.011 (0.149 to 

6.834) 

0.9

91 

0.935 

(0.137 to 

6.381) 

0.9

46 

0.982 

(0.142 to 

6.777) 

0.9

85 

0.748 

(0.100 to 

5.592) 

0.7

77 

1.567 (0.171 

to 14.369) 

0.6

91 

0.989 (0.146 

to 6.691) 

0.9

91 

Nil 1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

CI - Confidence Interval 
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7.7 Appendix 7: Analysis of length of stay against kidney function and age 

Table 24: Analysis of length of stay against kidney function and age of patients first admitted to the hospital with non-valvular atrial fibrillation. Data 

represented as odds ratio (95% confidence interval). Significance found when p-value < 0.05 (*), p-value < 0.01 (**), p-value < 0.001 (***). 

Length of 

Stay (days)  

1-5 
 

6-10 
 

11-20 
 

21-30 
 

31-50 
 

51-98 
 

Odds ratio 

(95% CI) 

p-

value 

Odds ratio 

(95% CI) 

p-

val

ue 

Odds ratio 

(95% CI) 

p-

value 

Odds ratio 

(95% CI) 

p-

valu

e 

Odds ratio 

(95% CI) 

p-

val

ue 

Odds ratio 

(95% CI) 

p-

val

ue 

Kidney Function Stage 1 (>90ml/min) 

      Yes 
0.480 (0.093 

to 2.483) 
0.381 

0.357 (0.068 

to 1.864) 

0.22

2 

0.341 (0.065 

to 1.798) 
0.205 

0.290 (0.051 

to 1.639) 

0.16

1 

0.311 (0.046 

to 2.110) 

0.23

2 

2.084 (0.403 

to 10.781) 

0.38

1 

      No 1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

Kidney Function Stage 2 (60-89 ml/min) 

      Yes 
0.850 (0.579 

to 1.247) 
0.405 

0.850 (0.579 

to 1.247) 

0.40

5 

1.009 (0.600 

to 1.699) 
0.972 

1.148 (0.406 

to 3.246) 

0.79

5 

1.497 (0.196 

to 11.439) 

0.69

7 
0 (0 to 0) 0 

      No 1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

Kidney Function Stage 3a (45-59 ml/min) 

      Yes 
1.395 (0.167 

to 11.641) 
0.758 

1.420 (0.168 

to 11.982) 

0.74

7 

1.453 (0.170 

to 12.424) 
0.733 

0.1692 (0.184 

to 15.585) 

0.64

2 

2.000 (0.181 

to 22.056) 

0.57

1 

0.717 (0.086 

to 5.982) 

0.75

8 

      No 1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

Kidney Function Stage 3b (30-44 ml/min) 

      Yes 
0.781 (0.093 

to 6.537) 
0.820 

1.135 (0.134 

to 9.598) 

0.90

8 

1.407 (0.165 

to 12.037) 
0.755 

1.143 (0.121 

to 10.821) 

0.90

7 

0.857 (0.065 

to 11.357) 

0.90

7 

1.280 (0.153 

to 10.704) 

0.82

0 

      No 1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

Kidney Function Stage 4 (15-29 ml/min) 

      Yes 
0.831 (0.510 

to 1.356) 
0.460 

1.203 (0.737 

to 1.962) 

0.46

0 

0.857 (0.420 

to 1.749) 
0.672 

2.481 (1.021 

to 6.032) 

0.04

5* 

1.213 (0.158 

to 9.324) 

0.85

3 
0 (0 to 0) 0 
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      No 1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

Kidney Function Stage 5 (<15ml/min) 

      Yes 
0.730 (0.228 

to 2.341) 
0.596 

1.370 (0.427 

to 4.394) 

0.59

6 

2.565 (0.797 

to 8.259) 
0.114 0 (0 to 0) 0 

8.380 (1.008 

to 69.656) 

0.04

9* 
0 (0 to 0) 0 

      No 1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

Age (18-64 years) 

   Yes  
1.453 (0.174 

to 12.124) 
0.730 

0.324 (0.060 

to 1.739) 

0.18

9 

0.408 (0.247 

to 0.676) 

<0.00

1*** 

0.359 (0.128 

to 1.007) 

0.05

2 

0.275 (0.036 

to 2.094) 

0.21

3 

0.688 (0.082 

to 5.743) 

0.73

0 

   No 1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

Age (65-74 years) 

   Yes  
1.113 (0.843 

to 1.468) 
0.450 

0.674 (0.128 

to 3.539) 

0.64

1 

0.581 (0.388 

to 0.870) 

0.008

** 

0.432 (0.182 

to 1.024) 

0.05

7 

1.440 (0.496 

to 4.177) 

0.50

2 
0 (0 to 0) 

0.00

0 

   No 1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

Age (75-84 years) 

   Yes  
0.621 (0.472 

to 0.816) 

0.001

** 

0.833 (0.160 

to 4.340) 

0.82

9 

1.962 (1.344 

to 2.865) 

<0.00

1*** 

3.575 (1.724 

to 7.414) 

0.00

1** 

1.438 (0.480 

to 4.310) 

0.51

6 

6.163 (0.717 

to 52.946) 

0.09

7 

   No 1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

Age (85-94 years) 

   Yes  
0.515 (0.381 

to 0.697) 

<0.00

1*** 

1.004 (0.192 

to 5.254) 

0.99

6 

3.109 (2.104 

to 4.595) 

<0.00

1*** 

2.296 (0.963 

to 5.474) 

0.06

1 

1.044 (0.259 

to 4.205) 

0.95

2 

2.087 (0.130 

to 33.498) 

0.60

3 

   No 1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

Age (>95 years) 

   Yes  
0.517 (0.099 

to 2.699) 
0.434 

1.483 (0.283 

to 7.783) 

0.64

1 
0 (0 to 0) 0 0 (0 to 0) 0 0 (0 to 0) 0 0 (0 to 0) 0 

   No 1 
 

1 
 

1 
 

1 
 

1 
 

1 
 

CI - Confidence Interval 

  



  

101 

 

8 References 

1. Coopers P. The economic costs of Atrial Fibrillation in Australia. National 

Stroke Foundation. 2010. 

2. Ball J, Thompson DR, Ski CF, Carrington MJ, Gerber T, Stewart S. Estimating 

the current and future prevalence of atrial fibrillation in the Australian adult population. 

Medical Journal of Australia. 2015;202(1):32-U61. 

3. Welfare AIoHa. Australia’s Health 2018. Canberra: AIHW: Australian Institute 

of Health and Welfare; 2018. p. 115-7. 

4. Brieger D, Amerena J, Attia J, Bajorek B, Chan KH, Connell C, et al. National 

Heart Foundation of Australia and the Cardiac Society of Australia and New Zealand: 

Australian Clinical Guidelines for the Diagnosis and Management of Atrial Fibrillation 

2018. Heart, Lung Circulation. 2018;27(10):1209-66. 

5. Sansom L. Review of anticoagulation therapies in atrial fibrillation. Report for 

The Australian Government Department of Health and Ageing. 2012. 

6. Bajorek BV, Ren S. Utilisation of antithrombotic therapy for stroke prevention 

in atrial fibrillation in a Sydney hospital: then and now. International Journal of Clinical 

Pharmacy. 2012;34(1):88-97. 

7. Ogilvie IMP, Newton NP, Welner SAP, Cowell WM, Lip GYHMD. Underuse 

of Oral Anticoagulants in Atrial Fibrillation: A Systematic Review. The American 

Journal of Medicine. 2010;123(7):638-45.e4. 

8. Donzé JMDM, Clair CMMD, Hug BMDMBAMPH, Rodondi NMDMAS, 

Waeber GMD, Cornuz JMDMPH, et al. Risk of Falls and Major Bleeds in Patients on 

Oral Anticoagulation Therapy. The American Journal of Medicine. 2012;125(8):773-8. 

9. Alamneh EA, Chalmers L, Bereznicki LR. Suboptimal Use of Oral 

Anticoagulants in Atrial Fibrillation: Has the Introduction of Direct Oral Anticoagulants 



  

102 

 

Improved Prescribing Practices? American Journal of Cardiovascular Drugs. 

2016;16(3):183-200. 

10. Cope S, Clemens A, Hammès F, Noack H, Jansen JP. Critical Appraisal of 

Network Meta-Analyses Evaluating the Efficacy and Safety of New Oral 

Anticoagulants in Atrial Fibrillation Stroke Prevention Trials. Value in Health. 

2015;18(2):234-49. 

11. Scheme PB. PBS Expenditure and Prescriptions 2018 [Available from: 

http://www.pbs.gov.au/info/statistics/expenditure-prescriptions/pbs-expenditure-and-

prescriptions. 

12. Ball J, Thompson DR, Ski CF, Carrington MJ, Gerber T, Stewart S. Estimating 

the current and future prevalence of atrial fibrillation in the Australian adult population. 

Medical Journal of Australia. 2015;202(1):32-5. 

13. Diouf I, Magliano DJ, Carrington MJ, Stewart S, Shaw JE. Prevalence, 

incidence, risk factors and treatment of atrial fibrillation in Australia: The Australian 

Diabetes, Obesity and Lifestyle (AusDiab) longitudinal, population cohort study. 

International Journal of Cardiology. 2016;205:127-32. 

14. A growing cardiovascular problem in Australia. Nature Reviews Cardiology. 

2012;9. 

15. Eckman MHMDMS, Lip GYHMD, Wise REMSNM, Speer BBS, Sullivan 

MMS, Walker NMD, et al. Impact of an Atrial Fibrillation Decision Support Tool on 

thromboprophylaxis for atrial fibrillation. American Heart Journal. 2016;176:17-27. 

16. Martins RP, Galand V, Colette E, Behar N, Pavin D, Leclercq C, et al. Defining 

nonvalvular atrial fibrillation: A quest for clarification. American Heart Journal. 

2016;178:161-7. 

17. Lip GYH, Tse HF, Lane DA. Atrial fibrillation. The Lancet. 

2012;379(9816):648-61. 

http://www.pbs.gov.au/info/statistics/expenditure-prescriptions/pbs-expenditure-and-prescriptions
http://www.pbs.gov.au/info/statistics/expenditure-prescriptions/pbs-expenditure-and-prescriptions


  

103 

 

18. Staerk L, Staerk L, Sherer Jason A, Ko D, Benjamin Emelia J. Atrial 

Fibrillation. Circulation Research. 2017;120(9):1501-17. 

19. Australian Bureau of Statistics. 3303.0 - Causes of Death, Australia, 2015 2017 

[Available from: 

https://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/3303.0~2015~Main%

20Features~Stroke~10003. 

20. Kannel WB, Wolf PA, Benjamin EJ, Levy D. Prevalence, incidence, prognosis, 

and predisposing conditions for atrial fibrillation: population-based estimates 

11Reprints are not available. The American Journal of Cardiology. 1998;82(7, 

Supplement 1):2N-9N. 

21. Piystowsky EN, Padanilam BJ, Fogel RI. Treatment of atrial fibrillation. JAMA 

: The Journal Of The American Medical Association. 2015;314(3). 

22. Zanni GR. Atrial fibrillation: risks and treatment: pharmacists should monitor 

medications and lifestyle changes for AF patients. Pharmacy Times. 2012 

2012/01//:44+. 

23. Cordonnier C. Balancing risks versus benefits of anticoagulants in stroke 

prevention. The Lancet Neurology. 2018;17(6):487-8. 

24. Kim KH, Kim KH, Kim W, Hwang SH, Kang WY. The CHA(2)DS(2)VASc 

score can be used to stratify the prognosis of acute myocardial infarction patients 

irrespective of presence of atrial fibrillation. Journal Of Cardiology. 2015;65(1-2):121-

7. 

25. Hussein AAH, Xu BX, Cho LC, Wazni OMW, Harb S, Jaber WAJ, et al. 

P5142Effect of anticoagulation on mortality by CHADSVASC score in patients with 

atrial fibrillation: comparison to patients without atrial fibrillation. European Heart 

Journal. 2018;39(suppl_1). 

https://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/3303.0~2015~Main%20Features~Stroke~10003
https://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/3303.0~2015~Main%20Features~Stroke~10003


  

104 

 

26. January CT, Wann LS, Calkins H, Chen LY, Cigarroa JE, Cleveland JC, et al. 

2019 AHA/ACC/HRS Focused Update of the 2014 AHA/ACC/HRS Guideline for the 

Management of Patients With Atrial Fibrillation: A Report of the American College of 

Cardiology/American Heart Association Task Force on Clinical Practice Guidelines and 

the Heart Rhythm Society in Collaboration With the Society of Thoracic Surgeons. 

Circulation. 2019;140(2):e125-e51. 

27. Tarek Ajam M, MS. CHADS2 Score for Stroke Risk Assessment in Atrial 

Fibrillation. Medscape. 2017. 

28. Winkle RA, Mead RH, Engel G, Kong MH, Patrawala RA. Comparison of 

CHADS2 and CHA2DS2-VASC anticoagulation recommendations: evaluation in a 

cohort of atrial fibrillation ablation patients. Europace. 2014;16(2):195-201. 

29. Hung C-Y, Hsieh Y-C, Li C-H, Huang J-L, Lin C-H, Wu T-J. Age and 

CHADS2 Score Predict the Effectiveness of Renin-Angiotensin System Blockers on 

Primary Prevention of Atrial Fibrillation. Scientific Reports. 2015;5:11442. 

30. Nielsen PBM, PhD; Skjøth, Flemming MSc, PhD; Overvad, Thure Filskov MD, 

PhD; Larsen, Torben Bjerregaard MD, PhD; Lip, Gregory Y. H. MD. Female Sex Is a 

Risk Modifier Rather Than a Risk Factor for Stroke in Atrial Fibrillation : Should We 

Use a CHA2DS2-VA Score Rather Than CHA2DS2-VASc? Circulation. 

2018;137(8):832-40. 

31. Penttilä T, Lehto M, Niiranen J, Mehtälä J, Khanfir H, Lassila R, et al. 

Differences in the risk of stroke, bleeding events, and mortality between female and 

male patients with atrial fibrillation during warfarin therapy. European Heart Journal - 

Cardiovascular Pharmacotherapy. 2018;5(1):29-36. 

32. Members ATF, Camm AJ, Lip GYH, De Caterina R, Savelieva I, Atar D, et al. 

2012 focused update of the ESC Guidelines for the management of atrial fibrillation: An 

update of the 2010 ESC Guidelines for the management of atrial fibrillation. Developed 



  

105 

 

with the special contribution of the European Heart Rhythm Association. European 

Heart Journal. 2012;33(21):2719-47. 

33. Bernaitis N, Ching CK, Chen L, Hon JS, Teo SC, Badrick T, et al. A High 

HASBLED Score Identifies Poor Warfarin Control in Patients Treated for Non-

Valvular Atrial Fibrillation in Australia and Singapore. Basic & Clinical Pharmacology 

& Toxicology. 2017;121(6):499-504. 

34. Claridge SBL, Kanaganayagam GS, Kotecha T. Don't forget HASBLED score. 

BMJ : British Medical Journal (Online). 2011;342. 

35. Ocak G, Ramspek C, Rookmaaker MB, Blankestijn PJ, Verhaar MC, Bos WJW, 

et al. Performance of bleeding risk scores in dialysis patients. Nephrology Dialysis 

Transplantation. 2019;34(7):1223-31. 

36. Abumuaileq RR-Y,  EA-A, Sergio Raposeiras-Roubin, Moisés Rodríguez-

Mañero, Carlos Peña-Gil, José Ramón González-Juanatey. Comparison Between 3 

Bleeding Scoring Systems in Nonvalvular Atrial Fibrillation Patients. What Can the 

New ORBIT Score Provide? Revista Española de Cardiología 2016;69(11):1112-4. 

37. Manolis AS. Should All Patients With Atrial Fibrillation Receive an Oral 

Anticoagulant in the Era of Non-Vitamin K Anticoagulants? Hospital Chronicles. 

2016;11(3):139-46. 

38. Lip GYH, Halperin JL. Improving Stroke Risk Stratification in Atrial 

Fibrillation. The American Journal of Medicine. 2010;123(6):484-8. 

39. Okumura K, Inoue H, Atarashi H, Yamashita T, Tomita H, Origasa H, et al. 

Validation of CHA<sub>2</sub>DS<sub>2</sub>-VASc and HAS-BLED Scores in 

Japanese Patients With Nonvalvular Atrial Fibrillation&ndash; An Analysis of the J-

RHYTHM Registry &ndash. Circulation Journal. 2014;78(7):1593-9. 



  

106 

 

40. Wang C, Yu Y, Zhu W, Yu J, Lip GYH, Hong K. Comparing the ORBIT and 

HAS-BLED bleeding risk scores in anticoagulated atrial fibrillation patients: a 

systematic review and meta-analysis. Oncotarget. 2017;8(65):109703-11. 

41. WEITZ JI, BATES SM. New anticoagulants. Journal of Thrombosis and 

Haemostasis. 2005;3(8):1843-53. 

42. Palta S, Saroa R, Palta A. Overview of the coagulation system. Indian Journal 

Of Anaesthesia. 2014;58(5):515-23. 

43. Bacchus F, Schulman S. Clinical Experience With the New Oral Anticoagulants 

for Treatment of Venous Thromboembolism. Arteriosclerosis, Thrombosis, and 

Vascular Biology. 2015;35(3):513-9. 

44. Heidbuchel H, Verhamme P, Alings M, Antz M, Diener H-C, Hacke W, et al. 

Updated European Heart Rhythm Association Practical Guide on the use of non-vitamin 

K antagonist anticoagulants in patients with non-valvular atrial fibrillation. EP 

Europace. 2015;17(10):1467-507. 

45. Verheugt FWA. Novel oral anticoagulants to prevent stroke in atrial fibrillation. 

Nature Reviews Cardiology. 2010;7(3):149-54. 

46. Keeling D, Baglin T, Tait C, Watson H, Perry D, Baglin C, et al. Guidelines on 

oral anticoagulation with warfarin – fourth edition. British Journal of Haematology. 

2011;154(3):311-24. 

47. Witt DM, Clark NP, Kaatz S, Schnurr T, Ansell JE. Guidance for the practical 

management of warfarin therapy in the treatment of venous thromboembolism. Journal 

Of Thrombosis And Thrombolysis. 2016;41(1):187-205. 

48. Polito NB, Kanouse E, Jones CMC, McCann M, Refaai MA, Acquisto NM. 

Effect of vitamin K administration on rate of warfarin reversal. Transfusion. 

2019;59(4):1202-8. 



  

107 

 

49. Xu YMD, Schulman SMDP, Dowlatshahi DMDP, Holbrook AMMD, Simpson 

CSMD, Shepherd LEMD, et al. Direct Oral Anticoagulant- or Warfarin-Related Major 

Bleeding. Chest. 2017;152(1):81-91. 

50. Farsad B-F, Abbasinazari M, Dabagh A, Bakshandeh H. Evaluation of Time in 

Therapeutic Range (TTR) in Patients with Non-Valvular Atrial Fibrillation Receiving 

Treatment with Warfarin in Tehran, Iran: A Cross-Sectional Study. Journal Of Clinical 

And Diagnostic Research : JCDR. 2016;10(9):FC04-FC6. 

51. Rasmussen MA, Skov J, Bladbjerg E-M, Sidelmann JJ, Vamosi M, Jespersen J. 

Multivariate analysis of the relation between diet and warfarin dose. European Journal 

of Clinical Pharmacology. 2012;68(3):321-8. 

52. Abdel-Aziz MI, Ali MAS, Hassan AKM, Elfaham TH. Factors influencing 

warfarin response in hospitalized patients. Saudi Pharmaceutical Journal. 

2015;23(6):642-9. 

53. Klang M, Graham D, McLymont V. Warfarin Bioavailability With Feeding 

Tubes and Enteral Formula. Journal of Parenteral and Enteral Nutrition. 

2010;34(3):300-4. 

54. Weir MR, Haskell L, Berger JS, Ashton V. Evaluation of clinical outcomes 

among nonvalvular atrial fibrillation patients treated with rivaroxaban or warfarin, 

stratified by renal function. Clinical Nephrology. 2017;89(5):314-29. 

55. WARKENTIN AE, DONADINI MP, SPENCER FA, LIM W, CROWTHER M. 

Bleeding risk in randomized controlled trials comparing warfarin and aspirin: a 

systematic review and meta-analysis. Journal of Thrombosis and Haemostasis. 

2012;10(4):512-20. 

56. Tadros RS, Sepehr. Warfarin: Indications, Risks and Drug Interactions. 

Australian Family Physician 2010;39(7):476-9. 



  

108 

 

57. Gong IY, Schwarz UI, Crown N, Dresser GK, Lazo-Langner A, Zou G, et al. 

Clinical and Genetic Determinants of Warfarin Pharmacokinetics and 

Pharmacodynamics during Treatment Initiation. PLoS ONE. 2011;6:e27808. 

58. Abohelaika S, Wynne H, Avery P, Kampouraki E, Kamali F. Effect of genetic 

and patient factors on warfarin pharmacodynamics following warfarin withdrawal: 

Implications for patients undergoing surgery. Thrombosis Research. 2018;171:167-70. 

59. Qamar A, Vaduganathan M, Greenberger NJ, Giugliano RP. Oral 

Anticoagulation in Patients With Liver Disease. Journal of the American College of 

Cardiology. 2018;71(19):2162. 

60. Takahashi H, Echizen H. Pharmacogenetics of Warfarin Elimination and its 

Clinical Implications. Clinical Pharmacokinetics. 2001;40(8):587-603. 

61. Akinwunmi F. Common concerns of warfarin patients. The Pharmaceutical 

Journal. 2011;287:255. 

62. Handbook AM. Warfarin 2020 [cited 2020. Available from: https://amhonline-

amh-net-au.libraryproxy.griffith.edu.au/chapters/blood-

electrolytes/anticoagulants/other-anticoagulants/warfarin. 

63. Calderon AJ. Patients at High Risk for Falls: A Reason Not to Anticoagulate? 

Journal Watch Hospital Medicine. 2012. 

64. Dharmarajan TS, Varma S, Akkaladevi S, Lebelt AS, Norkus EP. To 

Anticoagulate or not to Anticoagulate? A Common Dilemma for the Provider: 

Physicians’ Opinion Poll Based on a Case Study of an Older Long-term Care Facility 

Resident With Dementia and Atrial Fibrillation. Journal of the American Medical 

Directors Association. 2006;7(1):23-8. 

65. Hankey GJ, Eikelboom JW. Dabigatran etexilate: A new oral thrombin inhibitor. 

Circulation. 2011;123(13):1436-50. 

https://amhonline-amh-net-au.libraryproxy.griffith.edu.au/chapters/blood-electrolytes/anticoagulants/other-anticoagulants/warfarin
https://amhonline-amh-net-au.libraryproxy.griffith.edu.au/chapters/blood-electrolytes/anticoagulants/other-anticoagulants/warfarin
https://amhonline-amh-net-au.libraryproxy.griffith.edu.au/chapters/blood-electrolytes/anticoagulants/other-anticoagulants/warfarin


  

109 

 

66. Hohnloser SH, Hijazi Z, Thomas L, Alexander JH. Efficacy of apixaban when 

compared with warfarin in relation to renal function in patients with atrial fibrillation. 

European Heart Journal. 2012;33(22). 

67. Hijazi Z, Hohnloser SH, Oldgren J, Andersson U, Connolly SJ, Eikelboom JW, 

et al. Efficacy and Safety of Dabigatran Compared With Warfarin in Relation to 

Baseline Renal Function in Patients With Atrial Fibrillation: A RE-LY (Randomized 

Evaluation of Long-term Anticoagulation Therapy) Trial Analysis. Circulation. 

2014;129(9):961-70. 

68. Wooten JM. Comparing new anticoagulants. Southern Medical Journal 

(Birmingham, Ala). 2012;105(12). 

69. Heidbuchel H, Verhamme P, Alings M, Antz M, Hacke W, Oldgren J, et al. 

EHRA Practical Guide on the use of new oral anticoagulants in patients with non-

valvular atrial fibrillation: executive summary†. European Heart Journal. 

2013;34(27):2094-106. 

70. Chen ST, Patel MR. Comparison of Anticoagulant Therapy for Atrial 

Fibrillation - Novel Oral Anticoagulants Versus Vitamin K Antagonists. Progress in 

Cardiovascular Diseases. 2018;60(4):514-23. 

71. Bensi C, Belli S, Paradiso D, Lomurno G. Postoperative bleeding risk of direct 

oral anticoagulants after oral surgery procedures: a systematic review and meta-

analysis. International Journal of Oral and Maxillofacial Surgery. 2018;47(7):923-32. 

72. Fareed J. Antithrombotic therapy in 2014: Making headway in anticoagulant and 

antiplatelet therapy. Nature Reviews Cardiology. 2015;12(2):70-1. 

73. Makaryus JN, Halperin JL, Lau JF. Oral anticoagulants in the management of 

venous thromboembolism. Nature Reviews Cardiology. 2013;10(7):397-409. 



  

110 

 

74. Massicotte A. A practice tool for the new oral anticoagulants. Canadian 

pharmacists journal : CPJ = Revue des pharmaciens du Canada : RPC. 2014;147(1):25-

32. 

75. Cate Ht, Henskens YMC, Lance MD. Practical guidance on the use of laboratory 

testing in the management of bleeding in patients receiving direct oral anticoagulants. 

Vasc Health Risk Manag. 2017;13:457+. 

76. Morotti A, Goldstein JN. New Oral Anticoagulants and Their Reversal Agents. 

Current Treatment Options in Neurology. 2016;18(11):47. 

77. Ntaios G, Papavasileiou V, Makaritsis K, Vemmos K, Michel P, Lip GYH. 

Real-World Setting Comparison of Nonvitamin-K Antagonist Oral Anticoagulants 

Versus Vitamin-K Antagonists for Stroke Prevention in Atrial Fibrillation: A 

Systematic Review and Meta-Analysis. Stroke. 2017;48(9):2494-503. 

78. Yeh CH, Hogg K, Weitz JI. Overview of the new oral anticoagulants: 

opportunities and challenges. Arterioscler Thromb Vasc Biol. 2015;35(5):1056-65. 

79. Noseworthy PA, Yao X, Abraham NS, Sangaralingham LR, McBane RD, Shah 

ND. Direct Comparison of Dabigatran, Rivaroxaban, and Apixaban for Effectiveness 

and Safety in Nonvalvular Atrial Fibrillation. Chest. 2016;150(6):1302-12. 

80. Ho C-W, Ho CW, Ho MH, Chan PH, Hai JJ. Ischemic Stroke and Intracranial 

Hemorrhage With Aspirin, Dabigatran, and Warfarin Impact of Quality of 

Anticoagulation Control. Stroke (1970). 2015;46(1):23-30. 

81. Go AS. Anticoagulants for stroke prevention in atrial fibrillation: what is the 

right rate and where do we go from here? Nature Clinical Practice Cardiovascular 

Medicine. 2005;2(5):226-7. 

82. Spinler SA. Atrial fibrillation: A promising new anticoagulant for stroke 

prevention. Nature Reviews Cardiology. 2010;7(1):10-1. 



  

111 

 

83. Levy JHMDFF. Anticoagulants. Clinics in Laboratory Medicine. 

2014;34(3):xiii-xv. 

84. Kline JA, Yealy DM. Venous thromboembolism: EINSTEIN transforms 

anticoagulant therapy in acute PE. Nature Reviews Cardiology. 2012;9(7):378-80. 

85. Investigators R-As. Rivaroxaban—Once daily, oral, direct factor Xa inhibition 

Compared with vitamin K antagonism for prevention of stroke and Embolism Trial in 

Atrial Fibrillation: Rationale and Design of the ROCKET AF study. American Heart 

Journal. 2010;159(3):340-7.e1. 

86. Hacke W, Mahaffey KW, Halperin JL, Piccini JP. Efficacy and safety of 

rivaroxaban compared with warfarin among elderly patients with nonvalvular atrial 

fibrillation in the rivaroxaban once daily, oral, direct factor Xa inhibition compared with 

Vitamin K antagonism for prevention of stroke and embolism trial in atrial fibrillation. 

Circulation (New York, NY). 2014;130(2). 

87. Lin JH, Milentijevic D, Chen Y-W, Twyman K. Risks of Stroke and Mortality in 

Atrial Fibrillation Patients Treated With Rivaroxaban and Warfarin. Stroke (1970). 

2020;51(2). 

88. Sherwood MW, Nessel CC, Hellkamp AS, Mahaffey KW, Piccini JP, Suh E-Y, 

et al. Gastrointestinal Bleeding in Patients With Atrial Fibrillation Treated With 

Rivaroxaban or Warfarin: ROCKET AF Trial. Journal of the American College of 

Cardiology. 2015;66(21):2271-81. 

89. Laliberté F, Cloutier M, Nelson WW, Coleman CI, Pilon D, Olson WH, et al. 

Real-world comparative effectiveness and safety of rivaroxaban and warfarin in 

nonvalvular atrial fibrillation patients. Current Medical Research and Opinion. 

2014;30(7):1317-25. 

90. Ezekowitz MD, Nagarakanti R, Noack H, Brueckmann M, Litherland C, Jacobs 

M, et al. Comparison of Dabigatran and Warfarin in Patients With Atrial Fibrillation 



  

112 

 

and Valvular Heart Disease: The RE-LY Trial (Randomized Evaluation of Long-Term 

Anticoagulant Therapy). Circulation. 2016;134(8):589-98. 

91. Connolly SJ, Ezekowitz MD, Yusuf S, Eikelboom J, Oldgren J, Parekh A, et al. 

Dabigatran versus Warfarin in Patients with Atrial Fibrillation. The New England 

Journal of Medicine. 2009;361(12):1139-51. 

92. Yu Y-b, Liu J, Fu G-h, Fang R-y. Comparison of dabigatran and warfarin used 

in patients with non-valvular atrial fibrillation: Meta-analysis of random control trial. 

Medicine (Baltimore). 2018;97(46). 

93. Hart RG, Diener H-C, Yang S, Connolly SJ. Intracranial Hemorrhage in Atrial 

Fibrillation Patients During Anticoagulation With Warfarin or Dabigatran. Stroke 

(1970). 2012;43(6). 

94. Granger CB, Alexander JH, McMurray JJ, Lopes RD, Hylek EM, Hanna M, et 

al. Apixaban versus warfarin in patients with atrial fibrillation. N Engl J Med. 

2011;365(11):981-92. 

95. Held C, Hylek EM, Alexander JH, Hanna M, Lopes RD, Wojdyla DM, et al. 

Clinical outcomes and management associated with major bleeding in patients with 

atrial fibrillation treated with apixaban or warfarin: insights from the ARISTOTLE trial. 

European Heart Journal. 2014;36(20):1264-72. 

96. Easton JD, Lopes RD, Bahit MC, Wojdyla DM, Granger CB, Wallentin L, et al. 

Apixaban compared with warfarin in patients with atrial fibrillation and previous stroke 

or transient ischaemic attack: a subgroup analysis of the ARISTOTLE trial. The Lancet 

Neurology. 2012;11(6):503-11. 

97. Hylek EM, Held C, Alexander JH, Lopes RD, De Caterina R, Wojdyla DM, et 

al. Major Bleeding in Patients With Atrial Fibrillation Receiving Apixaban or Warfarin: 

The ARISTOTLE Trial (Apixaban for Reduction in Stroke and Other Thromboembolic 



  

113 

 

Events in Atrial Fibrillation): Predictors, Characteristics, and Clinical Outcomes. 

Journal of the American College of Cardiology. 2014;63(20):2141-7. 

98. Verdecchia P, Angeli F, Aita A, Bartolini C, Reboldi G. Why switch from 

warfarin to NOACs? Internal and Emergency Medicine. 2016;11(3):289-93. 

99. Egger F, Targa F, Unterholzner I, Grant RP, Herrmann M, Wiedermann CJ. 

Medication Error When Switching from Warfarin to Rivaroxaban Leading to 

Spontaneous Large Ecchymosis of the Abdominal and Chest Wall. Clin Pract. 

2016;6(3):873-. 

100. Vimalesvaran K, Dockrill SJ, Gorog DA. Role of rivaroxaban in the 

management of atrial fibrillation: insights from clinical practice. Vasc Health Risk 

Manag. 2018;14:13-21. 

101. Brieger D, Curnow J. Anticoagulation: a GP primer on the new oral 

anticoagulants. Australian Family Physician. 2014;43:254-9. 

102. Wolf PA, Abbott RD, Kannel WB. Atrial Fibrillation: A Major Contributor to 

Stroke in the Elderly: The Framingham Study. Archives of Internal Medicine. 

1987;147(9):1561-4. 

103. Halperin JL, Hankey GJ, Wojdyla DM, Piccini JP, Lokhnygina Y, Patel MR, et 

al. Efficacy and safety of rivaroxaban compared with warfarin among elderly patients 

with nonvalvular atrial fibrillation in the Rivaroxaban Once Daily, Oral, Direct Factor 

Xa Inhibition Compared With Vitamin K Antagonism for Prevention of Stroke and 

Embolism Trial in Atrial Fibrillation (ROCKET AF). Circulation. 2014;130(2):138-46. 

104. Ananthapanyasut W, Napan S, Rudolph EH, Harindhanavudhi T, Ayash H, 

Guglielmi KE, et al. Prevalence of atrial fibrillation and its predictors in nondialysis 

patients with chronic kidney disease. Clin J Am Soc Nephrol. 2010;5(2):173-81. 

105. Patel MR, Hellkamp AS, Lokhnygina Y, Piccini JP, Zhang Z, Mohanty S, et al. 

Outcomes of Discontinuing Rivaroxaban Compared With Warfarin in Patients With 



  

114 

 

Nonvalvular Atrial Fibrillation: Analysis From the ROCKET AF Trial (Rivaroxaban 

Once-Daily, Oral, Direct Factor Xa Inhibition Compared With Vitamin K Antagonism 

for Prevention of Stroke and Embolism Trial in Atrial Fibrillation). Journal of the 

American College of Cardiology. 2013;61(6):651-8. 

106. van der Meer FJM, Rosendaal FR, Vandenbroucke JP, Briët E. Bleeding 

Complications in Oral Anticoagulant Therapy: An Analysis of Risk Factors. Archives 

of Internal Medicine. 1993;153(13):1557-62. 

107. Cleland JGF, Coletta AP, Yassin A, Buga L, Torabi A, Clark AL. Clinical trials 

update from the European Society of Cardiology Meeting 2009: AAA, RELY, 

PROTECT, ACTIVE-I, European CRT survey, German pre-SCD II registry, and 

MADIT-CRT. European Journal of Heart Failure. 2009;11(12):1214-9. 

108. Amin A, Deitelzweig S, Jing Y, Makenbaeva D, Wiederkehr D, Lin J, et al. 

Estimation of the impact of warfarin's time-in-therapeutic range on stroke and major 

bleeding rates and its influence on the medical cost avoidance associated with novel oral 

anticoagulant use-learnings from ARISTOTLE, ROCKET-AF, and RE-LY trials. 

Journal of Thrombosis and Thrombolysis. 2014;38(2):150-9. 

109. Li G, Lip GYH, Holbrook A, Chang Y, Larsen TB, Sun X, et al. Direct 

comparative effectiveness and safety between non-vitamin K antagonist oral 

anticoagulants for stroke prevention in nonvalvular atrial fibrillation: a systematic 

review and meta-analysis of observational studies. European Journal of Epidemiology. 

2019;34(2):173-90. 

110. Blann AD. Non-vitamin K antagonist oral anticoagulants (NOACs): a view from 

the laboratory. British Journal of Biomedical Science. 2014;71(4):158-67. 

111. Amin A. Choosing Non-Vitamin K Antagonist Oral Anticoagulants: Practical 

Considerations We Need to Know. The Ochsner Journal. 2016;16(4):531-41. 



  

115 

 

112. Dobkowski D. Direct oral anticoagulants underprescribed to patients with AF, 

high stroke risk. Cadiology Today; Thorofare. 2017;Vol 20(8):4. 

113. Reddy ST, Cossey T, Savitz SI, Grotta JC. Non-Vitamin K Oral Anticoagulants 

(NOACs) and Their Reversal. Current Neurology and Neuroscience Reports. 

2017;17(9):67. 

114. Sen SMD, Dahlberg KWMD. Physician's Fear of Anticoagulant Therapy in 

Nonvalvular Atrial Fibrillation. The American Journal of the Medical Sciences. 

2014;348(6):513-21. 

115. Albert NM. Use of novel oral anticoagulants for patients with atrial fibrillation: 

systematic review and clinical implications. Heart & Lung : The Journal Of Critical 

Care. 2014;43(1):48-59. 

116. Mellish L, Karanges EA, Litchfield MJ, Schaffer AL, Blanch B, Daniels BJ, et 

al. The Australian Pharmaceutical Benefits Scheme data collection: a practical guide for 

researchers. BMC Research Notes. 2015;8. 

117. Peterson CL, Walker C. Are medicare and pharmaceutical benefit scheme 

services too costly for patients? An epilepsy-based study. Australian Journal of Social 

Issues. 2018;53(4):386. 

118. Morgan A, Joshy G, Schaffer A, Laba T-L, Litchfield M, Pearson S, et al. Rapid 

and substantial increases in anticoagulant use and expenditure in Australia following the 

introduction of new types of oral anticoagulants. PLoS ONE. 2018;13:e0208824. 

119. Behdarvand B, Karanges EA, Bero L. Pharmaceutical industry funding of events 

for healthcare professionals on non-vitamin K oral anticoagulants in Australia: an 

observational study. BMJ Open. 2019;9(8):e030253. 

120. Lebret SC, Whiteman IT, Thomas GR. Clinical experience with measuring 

apixaban exposure in Australia. Australian Journal Of Medical Science. 

2015;36(4):100-4. 



  

116 

 

121. De Caterina R, Husted S, Wallentin L, De Caterina R, Husted S, Wallentin L, et 

al. New Oral Anticoagulants in Atrial Fibrillation and Acute Coronary Syndromes: ESC 

Working Group on Thrombosis—Task Force on Anticoagulants in Heart Disease 

Position Paper. Journal of the American College of Cardiology. 2012;59(16):1413-25. 

122. Desai NRMDMPH, Krumme AAMS, Schneeweiss SMDS, Shrank WHMDM, 

Brill GMS, Pezalla EJMDMPH, et al. Patterns of Initiation of Oral Anticoagulants 

in Patients with Atrial Fibrillation— Quality and Cost Implications. American Journal 

of Medicine, The. 2014;127(11):1075-82.e1. 

123. Loikas D, Forslund T, Wettermark B, Schenck-Gustafsson K, Hjemdahl P, Von 

Euler M. P3582Increased thromboprophylactic treatment of patients with atrial 

fibrillation after the introduction of NOACs - an analysis of sex and gender differences. 

European Heart Journal. 2017;38(suppl_1). 

124. Bellinge JW, Paul JJ, Walsh LS, Garg L, Watts GF, Schultz C. The impact of 

non-vitamin K antagonist oral anticoagulants (NOACs) on anticoagulation therapy in 

rural Australia. Medical Journal of Australia. 2018;208(1):18-23. 

125. Forslund T, Komen JJ, Andersen M, Wettermark B, Von Euler M, Mantel-

Teeuwisse AK, et al. 1458Improved stroke prevention in atrial fibrillation after the 

introduction of NOACs; the Stockholm experience. European Heart Journal. 

2018;39(suppl_1). 

126. Artang R, Rome E, Nielsen JD, Vidaillet HJ. Meta-Analysis of Randomized 

Controlled Trials on Risk of Myocardial Infarction from the Use of Oral Direct 

Thrombin Inhibitors. The American Journal of Cardiology. 2013;112(12):1973-9. 

127. Government Q. About the list of approved medicines 2019 [Available from: 

https://www.health.qld.gov.au/clinical-practice/guidelines-

procedures/medicines/approved-list/about. 

https://www.health.qld.gov.au/clinical-practice/guidelines-procedures/medicines/approved-list/about
https://www.health.qld.gov.au/clinical-practice/guidelines-procedures/medicines/approved-list/about


  

117 

 

128. Pfeilschifter W, Luger S, Brunkhorst R, Lindhoff-last E, Foerch C. The Gap 

between Trial Data and Clinical Practice - An Analysis of Case Reports on Bleeding 

Complications Occurring under Dabigatran and Rivaroxaban Anticoagulation. 

Cerebrovascular Diseases. 2013;36(2):115-9. 

129. Huang GSMD, Chance EAB. When Dabigatran and Trauma Collide. The 

American Surgeon. 2013;79(1):113-4. 

130. Ogilvie IM, Newton N, Welner SA, Cowell W, Lip GY. Underuse of oral 

anticoagulants in atrial fibrillation: a systematic review. Am J Med. 2010;123(7):638-

45.e4. 

131. Panisello-Tafalla A, Clua-Espuny JL, Gil-Guillen VF, González-Henares A, 

Queralt-Tomas ML, López-Pablo C, et al. Results from the Registry of Atrial 

Fibrillation (AFABE): Gap between Undiagnosed and Registered Atrial Fibrillation in 

Adults - Ineffectiveness of Oral Anticoagulation Treatment with VKA. BioMed 

Research International. 2015;2015:134756-11. 

132. Rao MP, Pokorney SD, Granger CB. Atrial fibrillation: a review of recent 

studies with a focus on those from the duke clinical research institute. Scientifica 

(Cairo). 2014;2014:901586. 

133. Kotecha D, Pollack CV, De Caterina R, Renda G, Kirchhof P. Direct Oral 

Anticoagulants Halve Thromboembolic Events After Cardioversion of AF Compared 

With Warfarin. Journal of the American College of Cardiology. 2018;72(16):1984. 

134. Femia G, Fetahovic T, Shetty P, Lee A. Novel Oral Anticoagulants in Direct 

Current Cardioversion for Atrial Fibrillation. Heart, Lung and Circulation. 

2018;27(7):798-803. 

135. Warden BA, MacKay J, Jafari M, Willman A, Stecker EC. Use of Direct Oral 

Anticoagulants Among Patients Undergoing Cardioversion: The Importance of Timing 

Before Cardioversion. Journal of the American Heart Association. 2018;7(22):e010854. 



  

118 

 

136. Hellfritzsch M, Grove EL, Husted SE, Rasmussen L, Poulsen BK, Johnsen SP, 

et al. Clinical events preceding switching and discontinuation of oral anticoagulant 

treatment in patients with atrial fibrillation. EP Europace. 2016;19(7):1091-5. 

137. Osterberg L, Blaschke T. Adherence to medication. New England Journal of 

Medicine. 2005;353(5):487-97. 

138. Claxton AJ, Cramer J, Pierce C. A systematic review of the associations 

between dose regimens and medication compliance. Clin Ther. 2001;23(8):1296-310. 

139. Yao X, Abraham NS, Alexander GC, Crown W, Montori VM, Sangaralingham 

LR, et al. Effect of Adherence to Oral Anticoagulants on Risk of Stroke and Major 

Bleeding Among Patients With Atrial Fibrillation. Journal of the American Heart 

Association. 2016;5(2):e003074. 

140. Garkina SV, Vavilova TV, Lebedev DS, Mikhaylov EN. Compliance and 

adherence to oral anticoagulation therapy in elderly patients with atrial fibrillation in the 

era of direct oral anticoagulants. J Geriatr Cardiol. 2016;13(9):807-10. 

141. Zalesak M, Siu K, Francis K, Yu C, Alvrtsyan H, Rao Y, et al. Higher 

Persistence in Newly Diagnosed Nonvalvular Atrial Fibrillation Patients Treated With 

Dabigatran Versus Warfarin. Circulation: Cardiovascular Quality and Outcomes. 

2013;6(5):567-74. 

142. Gallagher A, Rietbrock S, Plumb J, Van Staa T. Initiation and persistence of 

warfarin or aspirin in patients with chronic atrial fibrillation in general practice: do the 

appropriate patients receive stroke prophylaxis? Journal of Thrombosis and 

Haemostasis. 2008;6(9):1500-6. 

143. Bussey M, Bussey HI. Warfarin management: international normalized ratio 

self-testing and warfarin self-dosing. Circulation (New York, NY). 2012;126(5). 



  

119 

 

144. Lee A, Crowther M. Practical issues with vitamin K antagonists: elevated INRs, 

low time-in-therapeutic range, and warfarin failure. Journal of Thrombosis and 

Thrombolysis. 2011;31(3):249-58. 

145. Bussey HI, Bussey M, Bussey-Smith KL, Frei CR. Evaluation of Warfarin 

Management with International Normalized Ratio Self-Testing and Online Remote 

Monitoring and Management Plus Low-Dose Vitamin K with Genomic Considerations: 

A Pilot Study. Pharmacotherapy: The Journal of Human Pharmacology and Drug 

Therapy. 2013;33(11):1136-46. 

146. Desai J, Granger CB, Weitz JI, Aisenberg J. Novel oral anticoagulants in 

gastroenterology practice. Gastrointestinal Endoscopy. 2013;78(2):227-39. 

147. Reilly RF, Jain N. Warfarin in nonvalvular atrial fibrillation—Time for a 

change? Seminars in Dialysis. 2019;32(6):520-6. 

148. Chan Y-H, Lee K-T, Kao Y-W, Huang C-Y, Chen Y-L, Hang SC-L, et al. The 

comparison of non-vitamin K antagonist oral anticoagulants versus well-managed 

warfarin with a lower INR target of 1.5 to 2.5 in Asians patients with non-valvular atrial 

fibrillation. PLoS ONE. 2019;14:e0213517. 

149. Heine GH, Brandenburg V, Schirmer SH. Oral Anticoagulation in Chronic 

Kidney Disease and Atrial Fibrillation. Dtsch Arztebl Int. 2018;115(17):287-94. 

150. Jun M, James MT, Manns BJ, Quinn RR, Ravani P, Tonelli M, et al. The 

association between kidney function and major bleeding in older adults with atrial 

fibrillation starting warfarin treatment: population based observational study. British 

Medical Journal. 2015;350:h246. 

151. Derebail VK, Rheault MN, Kerlin BA. Role of Direct Oral Anticoagulants in 

Patients with Kidney Disease. Kidney International. 



  

120 

 

152. Handbook AM. Rivaroxaban 2020 [cited 2020. Available from: 

https://amhonline-amh-net-au.libraryproxy.griffith.edu.au/chapters/blood-

electrolytes/anticoagulants/factor-xa-inhibitors/rivaroxaban. 

153. Yao X, Shah ND, Sangaralingham LR, Gersh BJ, Noseworthy PA. Non–

Vitamin K Antagonist Oral Anticoagulant Dosing in Patients With Atrial Fibrillation 

and Renal Dysfunction. Journal of the American College of Cardiology. 

2017;69(23):2779-90. 

154. Knauf F, Chaknos CM, Berns JS, Perazella MA. Dabigatran and Kidney 

Disease: A Bad Combination. Clinical Journal of the American Society of Nephrology. 

2013;8(9):1591-7. 

155. Shahid F, Shantsila E, Lip GYH. Use of non-vitamin K antagonist oral 

anticoagulants in patients with heart failure and atrial fibrillation: does concomitant 

kidney disease change our practice? European Journal of Heart Failure. 

2016;18(9):1172-4. 

156. Chan KE, Giugliano RP, Patel MR, Abramson S, Jardine M, Zhao S, et al. 

Nonvitamin K Anticoagulant Agents in Patients With Advanced Chronic 

Kidney Disease or on Dialysis With AF. Journal of the American College of 

Cardiology. 2016;67(24):2888-99. 

157. Andreu-Cayuelas JM, Pastor-Pérez FJ, Puche CM, Mateo-Martínez A, García-

Alberola A, Flores-Blanco PJ, et al. Impact of Variations in Kidney Function on 

Nonvitamin K Oral Anticoagulant Dosing in Patients With Atrial Fibrillation and 

Recent Acute Heart Failure. Revista Española de Cardiología (English Edition). 

2016;69(2):134-40. 

158. Aursulesei V, Costache II. Anticoagulation in chronic kidney disease: from 

guidelines to clinical practice. Clin Cardiol. 2019;42(8):774-82. 

https://amhonline-amh-net-au.libraryproxy.griffith.edu.au/chapters/blood-electrolytes/anticoagulants/factor-xa-inhibitors/rivaroxaban
https://amhonline-amh-net-au.libraryproxy.griffith.edu.au/chapters/blood-electrolytes/anticoagulants/factor-xa-inhibitors/rivaroxaban


  

121 

 

159. Lau YC, Proietti M, Guiducci E, Blann AD, Lip GYH. Atrial Fibrillation and 

Thromboembolism in Patients With Chronic Kidney Disease. J Am Coll Cardiol. 

2016;68(13):1452-64. 

160. Persaud N. Warfarin safe for CKD patients. Renal & Urology News. 2016 2016 

January-February:9. 

161. Ireland R. Warfarin bleeding risk increased in CKD. Nature Reviews 

Nephrology. 2009;5:306. 

162. Maura G, Billionnet C, Coste J, Weill A, Neumann A, Pariente A. Non-bleeding 

Adverse Events with the Use of Direct Oral Anticoagulants: A Sequence Symmetry 

Analysis. Drug Saf. 2018;41(9):881-97. 

163. Eek AK, Øie E, Granas AG. Prescribing of NOACs has outnumbered warfarin: 

exploring how physicians choose anticoagulant treatments. European Journal of Clinical 

Pharmacology. 2018;74(3):323-30. 

164. Vedovati MC, Verdecchia P, Giustozzi M, Molini G, Conti S, Pierpaoli L, et al. 

Permanent discontinuation of non vitamin K oral anticoagulants in real life patients with 

non-valvular atrial fibrillation. International Journal of Cardiology. 2017;236:363-9. 

165. Rolfes L, Ekhart C, Hendriks J, van der Horst P, van Puijenbroek E. Safety 

profile of non-vitamin K oral anticoagulants (NOACs) from a patient perspective: a 

web-based cohort event monitoring study. Expert Opinion on Drug Safety. 

2019;18(9):869-74. 

166. Lai SK, Annahieta; Mason, Jessica; Grock, Andrew. Reversal of Non–Vitamin 

K Antagonist Oral Anticoagulants (NOACs) in the Presence of Major Life-Threatening 

Bleeding. Annals of Emergency Medicine. 2017;70(6):944-5. 

167. Lip GYH, Lane DA. Matching the NOAC to the Patient: Remember the 

Modifiable Bleeding Risk Factors∗. Journal of the American College of Cardiology. 

2015;66(21):2282-4. 



  

122 

 

168. Fenger-Eriksen C, Münster A-M, Grove EL. New oral anticoagulants: clinical 

indications, monitoring and treatment of acute bleeding complications. Acta 

Anaesthesiologica Scandinavica. 2014;58(6):651-9. 

169. Levine MN, Raskob G, Beyth RJ, Kearon C, Schulman S. Hemorrhagic 

Complications of Anticoagulant Treatment: The Seventh ACCP Conference on 

Antithrombotic and Thrombolytic Therapy. Chest. 2004;126(3, Supplement):287S-

310S. 

170. Wiedermann CJ, Stockner I. Warfarin-induced bleeding complications — 

clinical presentation and therapeutic options. Thrombosis Research. 2008;122:S13-S8. 

171. Araújo I, Fonseca C, Cardiga R, Dores H, Ferreira R, Gândara F, et al. 

CHA2DS2-VASc and HASBLED scores: Implications for thromboembolic prophylaxis 

in the elderly with atrial fibrillation. European Geriatric Medicine. 2013;4(2):67-72. 

172. Vitry AI, Roughead EE, Ramsay EN, Preiss AK, Ryan P, Gilbert AL, et al. 

Major bleeding risk associated with warfarin and co-medications in the elderly 

population. Pharmacoepidemiology and Drug Safety. 2011;20(10):1057-63. 

173. Chin-Yee N, Tanuseputro P, Carrier M, Noble S. Thromboembolic disease in 

palliative and end-of-life care: A narrative review. Thrombosis Research. 2019;175:84-

9. 

174. Sorah AB, Cunningham K, Morgan JT, Rinaldi M, Christmas AB, Sing R. 

STROKE RISK VERSUS FALL RISK: A GROWING CONUNDRUM IN THE 

ANTICOAGULATION OF GERIATRIC PATIENTS WITH ATRIAL 

FIBRILLATION. Journal of the American College of Cardiology. 2019;73(9 

Supplement 1):1868. 

175. Donzé J, Clair C, Hug B, Rodondi N, Waeber G, Cornuz J, et al. Risk of falls 

and major bleeds in patients on oral anticoagulation therapy. The American Journal Of 

Medicine. 2012;125(8):773-8. 



  

123 

 

176. Robert-Ebadi H, Grégoire Le G, Righini M. Use of anticoagulants in elderly 

patients: practical recommendations. Clinical Interventions in Aging. 2009;4:165-77. 

177. Sellers MB, Newby LK. Atrial fibrillation, anticoagulation, fall risk, and 

outcomes in elderly patients. American Heart Journal. 2011;161(2):241-6. 

178. McGrath ER, Go AS, Chang Y, Borowsky LH, Fang MC, Reynolds K, et al. 

Use of Oral Anticoagulant Therapy in Older Adults with Atrial Fibrillation After Acute 

Ischemic Stroke. Journal of the American Geriatrics Society. 2017;65(2):241-8. 

179. Garwood CL, Corbett TL. Use of Anticoagulation in Elderly Patients with Atrial 

Fibrillation Who Are at Risk for Falls. Annals of Pharmacotherapy. 2008;42(4):523-32. 

180. Dunn AS, Spyropoulos AC, Turpie AGG. Bridging therapy in patients on long-

term oral anticoagulants who require surgery: the Prospective Peri-operative Enoxaparin 

Cohort Trial (PROSPECT). Journal of Thrombosis and Haemostasis. 2007;5(11):2211-

8. 

181. Smith CC, Schneider B, McCormick ZL, Gill J, Loomba V, Engel AJ, et al. 

Risks and Benefits of Ceasing or Continuing Anticoagulant Medication for Image-

Guided Procedures for Spine Pain: A Systematic Review. Pain Medicine. 

2018;19(3):438-48. 

182. Odutayo A, Wong CX, Hsiao AJ, Hopewell S, Altman DG, Emdin CA. Atrial 

fibrillation and risks of cardiovascular disease, renal disease, and death: systematic 

review and meta-analysis. British Medical Journal. 2016;354:i4482. 

183. Pedersen OD, Søndergaard P, Nielsen T, Nielsen SJ, Nielsen ES, Falstie-Jensen 

N, et al. Atrial fibrillation, ischaemic heart disease, and the risk of death in patients with 

heart failure. European Heart Journal. 2006;27(23):2866-70. 

184. Martin RIR, Bates MGD. Management of atrial fibrillation and concomitant 

coronary artery disease. Continuing Cardiology Education. 2017;3(2):47-55. 



  

124 

 

185. Chang SS, Dong JZ, Ma CS, Du X, Wu JH, Tang RB, et al. Current Status and 

Time Trends of Oral Anticoagulation Use Among Chinese Patients With Nonvalvular 

Atrial Fibrillation: The Chinese Atrial Fibrillation Registry Study. Stroke. 

2016;47(7):1803-10. 

186. Siegal DM, Garcia DA, Crowther MA. How I treat target-specific oral 

anticoagulant–associated bleeding. Blood. 2014;123(8):1152-8. 

187. Sen S, Dahlberg KW. Physician's fear of anticoagulant therapy in nonvalvular 

atrial fibrillation. Am J Med Sci. 2014;348(6):513-21. 

188. Linkins L-A, Choi PT, Douketis JD. Clinical Impact of Bleeding in Patients 

Taking Oral Anticoagulant Therapy for Venous Thromboembolism. Annals of Internal 

Medicine. 2003;139(11):893-900. 

189. Steinberg BA, Shrader P, Thomas L, Ansell J, Fonarow GC, Gersh BJ, et al. 

Factors associated with non–vitamin K antagonist oral anticoagulants for stroke 

prevention in patients with new-onset atrial fibrillation: Results from the Outcomes 

Registry for Better Informed Treatment of Atrial Fibrillation II (ORBIT-AF II). 

American Heart Journal. 2017;189:40-7. 

190. Shroff GR, Solid CA, Herzog CA. Temporal trends in ischemic stroke and 

anticoagulation therapy among Medicare patients with atrial fibrillation: a 15-year 

perspective (1992-2007). JAMA Intern Med. 2013;173(2):159-60. 

191. Cowan JC, Wu J, Hall M, Orlowski A, West RM, Gale CP. A 10 year study of 

hospitalized atrial fibrillation-related stroke in England and its association with uptake 

of oral anticoagulation. European Heart Journal. 2018;39(32):2975-83. 

192. Elezi S, Qerkini G, Bujupi L, Shabani D, Bajraktari G. Management and 

comorbidities of atrial fibrillation in patients admitted in cardiology service in Kosovo-a 

single-center study. Anatol J Cardiol. 2010;10(1):36-40. 



  

125 

 

193. Palareti G, Leali N, Coccheri S, Poggi M, et al. Bleeding complications of oral 

anticoagulant treatment: An inception-cohort, prospective collaborative study 

(ISCOAT). The Lancet. 1996;348(9025):423-8. 

194. Jun M, Lix LM, Durand M, Dahl M, Paterson JM, Dormuth CR, et al. 

Comparative safety of direct oral anticoagulants and warfarin in venous 

thromboembolism: multicentre, population based, observational study. British Medical 

Journal. 2017;359:j4323. 

195. 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. 

Evidence - Based Medicine. 2019;24(1):10. 

196. DiFiori MM, Lamb LC, Calavan LL, Comey CH, Feeney JM. Readmissions in 

Patients with Anticoagulated Intracranial Hemorrhage: A Retrospective Review. World 

Neurosurgery. 2018;110:e305-e9. 

197. Amin AN, Jhaveri M, Lin J. Hospital readmissions in US atrial fibrillation 

patients: occurrence and costs. Am J Ther. 2013;20(2):143-50. 

198. Johnson BH, Smoyer-Tomic KE, Siu K, Walker DR, Sander S, Huse D, et al. 

Readmission among hospitalized patients with nonvalvular atrial fibrillation. Am J 

Health Syst Pharm. 2013;70(5):414-22. 

199. Hernandez AF, Hernandez AF, Liang L, Fonarow GC, Hammill BG. 

Associations Between Anticoagulation Therapy and Risks of Mortality and 

Readmission Among Patients With Heart Failure and Atrial Fibrillation. Circulation 

Cardiovascular Quality And Outcomes. 2014;7(5):670-9. 

200. Lau WCY, Li X, Wong ICK, Man KKC, Lip GYH, Leung WK, et al. Bleeding-

related hospital admissions and 30-day readmissions in patients with non-valvular atrial 

fibrillation treated with dabigatran versus warfarin. Journal of Thrombosis and 

Haemostasis. 2017;15(10):1923-33. 



  

126 

 

201. Feeney JM, Feeney JM, Santone E, DiFiori M, Kis L. Compared to warfarin, 

direct oral anticoagulants are associated with lower mortality in patients with blunt 

traumatic intracranial hemorrhage: A TQIP study. The Journal Of Trauma And Acute 

Care Surgery. 2016;81(5):843-8. 

202. Inohara T, Xian Y, Liang L, Matsouaka RA, Saver JL, Smith EE, et al. 

Association of Intracerebral Hemorrhage Among Patients Taking Non–Vitamin K 

Antagonist vs Vitamin K Antagonist Oral Anticoagulants With In-Hospital Mortality. 

JAMA. 2018;319(5):463-73. 

203. Xian Y, Xu H, O’Brien EC, Shah S, Thomas L, Pencina MJ, et al. Clinical 

Effectiveness of Direct Oral Anticoagulants vs Warfarin in Older Patients With Atrial 

Fibrillation and Ischemic Stroke: Findings From the Patient-Centered Research Into 

Outcomes Stroke Patients Prefer and Effectiveness Research (PROSPER) Study. JAMA 

Neurology. 2019;76(10):1192-202. 

204. Impact of Comprehensive Medication Management on Hospital Readmission 

Rates. Population Health Management. 2018;21(5):395-400. 

205. Picker D, Heard K, Bailey TC, Martin NR, LaRossa GN, Kollef MH. The 

number of discharge medications predicts thirty-day hospital readmission: a cohort 

study. BMC Health Services Research. 2015;15. 

206. Vidula MK, McCarthy CP, Butala NM, Kennedy KF, Wasfy JH, Yeh RW, et al. 

Causes and predictors of early readmission after percutaneous coronary intervention 

among patients discharged on oral anticoagulant therapy. PLOS ONE. 

2018;13(10):e0205457. 

207. Taha M, Pal A, Mahnken JD, Rigler SK. Derivation and validation of a formula 

to estimate risk for 30-day readmission in medical patients. Int J Qual Health Care. 

2014;26(3):271-7. 



  

127 

 

208. Gage BF, Birman-Deych E, Kerzner R, Radford MJ, Nilasena DS, Rich MW. 

Incidence of intracranial hemorrhage in patients with atrial fibrillation who are prone to 

fall. Am J Med. 2005;118(6):612-7. 

209. Guerrouij M, Uppal CS, Alklabi A, Douketis JD. The clinical impact of bleeding 

during oral anticoagulant therapy. Journal of Thrombosis and Thrombolysis. 

2011;31(4):419-23. 

210. Desai A, Desai A, Calixte R, Aparnath M, Hindenburg A, Salzman S, et al. 

Comparing Length of Stay Between Patients Taking Rivaroxaban and Conventional 

Anticoagulants for Treatment of Venous Thromboembolism. Lung. 2016;194:605+. 

211. Geller AI, Shehab N, Lovegrove MC, Rose KO, Weidle NJ, Goring SK, et al. 

Emergency Visits for Oral Anticoagulant Bleeding. Journal of General Internal 

Medicine. 2020;35(1):371-3. 

212. Hauk L. Bleeding with Anticoagulants: ACC Releases Expert Consensus 

Decision Pathway to Guide Management. American Family Physician. 2018;98(1). 

213. Toh HJ, Lim ZY, Yap P, Tang T. Factors associated with prolonged length of 

stay in older patients. Singapore Med J. 2017;58(3):134-8. 

214. Hong Y, Mansour S, Alotaibi G, Wu C, McMurtry MS. Effect of anticoagulants 

on admission rates and length of hospital stay for acute venous thromboembolism: A 

systematic review of randomized control trials. Critical Reviews in 

Oncology/Hematology. 2018;125:12-8. 

215. Badreldin H. Hospital length of stay in patients initiated on direct oral 

anticoagulants versus warfarin for venous thromboembolism: a real-world single-center 

study. Journal of Thrombosis and Thrombolysis. 2018;46(1):16-21. 

216. Kang J-H, Bae H-J, Choi Y-A, Lee SH, Shin HI. Length of hospital stay after 

stroke: A Korean nationwide study. Annals of Rehabilitation Medicine. 2016;40(4):675-

81. 



  

128 

 

217. Hart RG, Tonarelli SB, Pearce LA. Avoiding central nervous system bleeding 

during antithrombotic therapy: recent data and ideas. Stroke. 2005;36(7):1588-93. 

218. Chatap G, Giraud K, Vincent JP. Atrial fibrillation in the elderly: facts and 

management. Drugs Aging. 2002;19(11):819-46. 

219. Ng KH, Hart RG, Eikelboom JW. Anticoagulation in Patients Aged ≥75 years 

with Atrial Fibrillation: Role of Novel Oral Anticoagulants. Cardiol Ther. 

2013;2(2):135-49. 

220. Lip GY, Frison L, Halperin JL, Lane DA. Comparative validation of a novel risk 

score for predicting bleeding risk in anticoagulated patients with atrial fibrillation: the 

HAS-BLED (Hypertension, Abnormal Renal/Liver Function, Stroke, Bleeding History 

or Predisposition, Labile INR, Elderly, Drugs/Alcohol Concomitantly) score. J Am Coll 

Cardiol. 2011;57(2):173-80. 

221. Gage BF, Yan Y, Milligan PE, Waterman AD, Culverhouse R, Rich MW, et al. 

Clinical classification schemes for predicting hemorrhage: results from the National 

Registry of Atrial Fibrillation (NRAF). American Heart Journal. 2006;151(3):713-9. 

222. Gage BF, Boechler M, Doggette AL, Fortune G, Flaker GC, Rich MW, et al. 

Adverse outcomes and predictors of underuse of antithrombotic therapy in medicare 

beneficiaries with chronic atrial fibrillation. Stroke. 2000;31(4):822-7. 

223. Coiro S, Girerd N, Sharma A, Rossignol P, Tritto I, Pitt B, et al. Association of 

diabetes and kidney function according to age and systolic function with the incidence 

of sudden cardiac death and non‐sudden cardiac death in myocardial infarction 

survivors with heart failure. European Journal of Heart Failure. 2019;21(10):1248-58. 

224. Chan W, Johnson KW, Navaratnam P, Friedman H. Impact of Kidney Disease 

Severity on Length of Stay, Hospital Readmissions, Mortality, and Costs Associated 

with Patients Hospitalized with Heart Failure (HF). Heart & Lung. 2014;43(4):383-4. 



  

129 

 

225. Zhang Z, Zhai Z, Yang Y, Wan J, Xie W, Zhu J, et al. Diabetes mellitus is 

associated with increased bleeding in pulmonary embolism receiving conventional 

anticoagulant therapy: findings from a "real-world" study. Journal of Thrombosis and 

Thrombolysis. 2017;43(4):540-9. 

226. Somerford PJ, Lee AH, Yau KKW. Ischemic stroke hospital stay and discharge 

destination. Annals of Epidemiology. 2004;14(10):773-7. 

227. Briffa T, Hung J, Knuiman M, McQuillan B, Chew DP, Eikelboom J, et al. 

Trends in incidence and prevalence of hospitalization for atrial fibrillation and 

associated mortality in Western Australia, 1995–2010. International Journal of 

Cardiology. 2016;208:19-25. 

228. Bauersachs RM. Use of anticoagulants in elderly patients. Thrombosis Research. 

2012;129(2):107-15. 

229. Pratt NL, Ramsay EN, Caughey GE, Shakib S, Roughead EE. Uptake of novel 

oral anticoagulants in Australia. Medical Journal of Australia. 2016;204(3):104-5. 

 

 


