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Abstract

Background: Clinical trials have demonstrated that direct oral anticoagulants (DOAC) are non-
inferior to vitamin K antagonist for stroke prevention in non-valvular atrial fibrillation (AF) with

comparable safety outcomes; however real-world Australian data is limited.

Aims: We aim to evaluate local real-world DOAC use focusing on safety, particularly in high-risk

patients.

Methods: A retrospective evaluation of 658 patients commenced or continued on DOAC between
September 2013-September 2016 for non-valvular AF at Northern Hospital, a tertiary hospital in

Victoria, Australia was performed.

Results: Factor Xa inhibitors were more commonly prescribed than direct thrombin inhibitor (83.3%
vs 16.7%) for AF management. The median patient age was 75 years. The rate of clinically significant
bleeding on anticoagulation was 3.13 per 100 person-years (including four deaths) with risk factors
including history of bleeding (HR 3.52, 95% ClI 1.22-10.17), concurrent antiplatelet therapy (HR 2.62,
95% Cl: 1.11-6.20) and high falls risk (HR 2.76, 95% Cl: 1.26-6.08). Patients on low dose DOAC had
significantly higher bleeding risk compared to those on full dose (5.05 vs 1.82 per 100 person-years).
The rate of thrombotic stroke despite anticoagulation was 1.34 per 100 person-years with risk
factors including low dose anticoagulation (p=0.034), high falls risk (p=0.046) and previous stroke

(p=0.028).

Conclusions: DOAC use in real-world Australian practice is safe and effective, consistent with

international data. Low dose anticoagulation and falls risk are associated with increased bleeding
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and thrombotic risk demonstrating overlapping risk factors. Careful individualised patient risk

assessment is still required as low dose anticoagulation is not without risks.

Key Words

Anticoagulants; Atrial fibrillation; Thrombosis; Haemorrhage; Frailty

INTRODUCTION

Atrial fibrillation (AF) is a prevalent chronic disease in Australia affecting 5.4% of adults age 255
years, with significant risk of embolic stroke and consequent morbidities and mortalities as well as
healthcare burden, estimated to be over AUD $874 million a year *. The mainstay of treatment for
AF is stroke prevention with anticoagulation and the introduction of direct oral anticoagulants
(DOACs) has revolutionised anticoagulation management. DOACs are currently the treatment of
choice in many patients with non-valvular AF, with more than 60% of patients being commenced on
DOACs’, largely because of the ease of oral administration without the requirement for regular drug

level monitoring.

The seminal clinical trials have shown that DOACs are non-inferior to vitamin K antagonists in stroke
prevention efficacy and at least as safe as warfarin from the major bleeding safety perspective *’ . In
addition, an increasing body of literature including large international real-world analysis suggest
improved safety profile for some DOACs e.g. apixaban and dabigatran when compared to warfarin &
% However, the challenge faced by clinicians remains selecting the optimal choice and dose of DOAC
in order to maintain the delicate equilibrium between thrombosis and bleeding risk in patients,

especially those with multiple medical co-morbidities. One added advantage of DOACs is the
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availability of lower dose option for patients with relevant co-morbidities such as advanced age and
renal impairment, although this adds another layer of complexity to clinical risk assessment *>*¢.
Criteria for dose reduction are outlined in the Australian Medical Handbook (AMH) guidelines for

prescribing DOACs based on age, weight and renal function *>*°.

Nonetheless, there remains limited local data regarding the efficacy and safety of DOACs in
Australian real-world practice particularly in high-risk groups such as those with renal impairment
and the geriatric population, which are not well represented in clinical trials. Unique to our
institution, all prescriptions of DOACs require a computer stewardship program approval prior to
supply of medications. This program aims to guide prescribers according to the Pharmaceutical
Benefits Scheme (PBS) and AMH guidelines ">, In this audit, we aim to evaluate the local real-world

use of DOACs with a focus on safety outcomes particularly in high-risk patient groups.

MATERIALS AND METHODS

A retrospective evaluation of patients continued or commenced on DOACs for AF between
September 2013 and September 2016 at a tertiary teaching hospital in Melbourne servicing the
Northern suburbs. Patients were identified using the ‘iGuidance’ program, a health service wide
stewardship program to assist with appropriate prescription of DOACs. Approval numbers generated
from the system are mandatory for inpatient, discharge and outpatient scripts of DOACs, allowing
the capture of the majority of patients being prescribed or continuing on DOACs through the
hospital. Patients who have contraindications or do not meet criteria for prescription were discussed

with Clinical Haematology for suitability of DOACs, and in some cases, approvals were given outside
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of the recommended guidelines. This project was registered with the Northern Health Governance

Office as a Quality Improvement & Innovation project (ALR23.2017).

Patient medical records were retrospectively audited between August 2016 and February 2018 —
hospital presentations, outpatient attendances and external correspondence were reviewed. Patient
demographics were collected along with relevant safety data of major complications while on
anticoagulation. Clinically significant bleeding and thrombotic stroke are the primary endpoints for
this study. Patients who did not re-present to our medical service or have subsequent
documentation of thrombotic stroke or bleeding in our medical records, were considered not to

have had an event.

Full dose anticoagulation was defined as rivaroxaban 20mg daily, apixaban 5mg twice daily (BD) and
dabigatran 150mg BD respectively, with all other doses (rivaroxaban 15mg daily, apixaban 2.5mg BD
and dabigatran 110 mg BD) classified as low dose. Bleeding complications were evaluated based on
the International Society on Thrombosis and Haemostasis (ISTH-SSC) bleeding assessment tool with
events scoring 3 or more points considered clinically significant ”. Ischaemic strokes were defined by
imaging or clinical assessment by a consultant neurologist, and transient ischaemic attacks were
excluded. Falls risks were evaluated using the “The Northern Hospital Modified Stratify Falls Risk

IM

Assessment Tool”, a validated local adaptation of the St Thomas’ Risk Assessment Tool and Modified

St Thomas’ Risk Assessment Tool with a score of >3 being classified as high falls risk (Table 1)***°.

Statistical Analysis
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Descriptive statistics were prepared to present the number of clinically significant bleeding or
thrombotic stroke events. Counts and frequencies were used to present categorical variables, while
continuous variables were presented as median and range (minimum to maximum). The differences
in baseline characteristics and the risk of clinically significant bleeding or thrombotic stroke events
were evaluated using the Chi-square test, or Fisher’s Exact test on occasions of frequencies of less
than 5. Time to event analysis was conducted with the two primary endpoints considered separately,
with mortality treated as a competing risk to the primary endpoints. Due to the consideration of a
competing risk event of mortality, cumulative incident curves were prepared to compare groups.
Patients who were alive or lost to follow-up before an event were censored at the date of last
follow-up. Univariate and multivariable cox proportional hazards competing risk regression analyses
was used to identify and quantify associations between clinically significant bleeding or stroke and
patient/clinical variables. The variables identified with a p-value of less than 0.20 on univariate
analysis were included in the multivariable model and manual backwards step-wise regression
techniques were employed to identify those variables independently associated with clinically
significant bleeding or stroke. A two-tailed p-value of less than 0.05 was considered to indicate
statistical significance. STATA statistical analysis software (version 12.1) was used (StataCorp, College

Station, TX, USA).

RESULTS

A total of 683 patients were identified as having an ‘iGuidance’ approval generated for DOAC use for
the treatment of AF during the included period — 25 patients who had no documented evidence that

a DOAC was subsequently prescribed to them were excluded. The median duration of follow-up
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period was 17 months (range: 3-34), and the demographic variables of the 658 included patients are
outlined in Table 2. Overall, factor Xa inhibitors, rivaroxaban (43.9%) and apixaban (39.4%) were
more commonly prescribed than direct thrombin inhibitor, dabigatran (16.7%). The overall median
age of the patients was 75 years (range: 31-96), comparable across all three DOACs (apixaban 78
years, rivaroxaban 72 years, dabigatran 76 years) with an even split of genders. The median
CHA,DS,-VASC score was 4. Low dose anticoagulation was prescribed in 43.3% with apixaban being

the most popular option for low dose anticoagulation.

Patients classified as high falls risk (scoring 23 on the modified falls assessment tool) made up 24.6%
(n=162) of patients with 64.2% (n=104) of them being prescribed low dose anticoagulation,
representing 36.5% (104/285) of the total low dose population. Patients on low dose anticoagulation
were also older (81 years vs 69 years; p= <0.001), more likely to have renal impairment (p=<0.001)
and higher CHA,DS,-VASC score (p=<0.001). From the total study population, 30.2% (n=199) of
patients did not have all the required data to retrospectively assess for suitability of DOAC dosing as

per guidelines due to no recorded weight in the medical history.

Of the 459 patients whose dose could be analysed against the AMH guidelines, 63.8% (n=293) were
on the recommended dose. Ten patients were on DOACs despite lower calculated creatinine
clearance than recommended by the guidelines of whom 50% (n=5) had clinically significant
bleeding. Of the assessed 209 patients on low dose anticoagulation, 30.1% (n=138) did not meet
criteria for dose reduction — there was 3.6% (n=5) significant bleeding complications and 2.2% (n=3)
episodes of thrombotic stroke. 7.2% (n=18) of patients who met criteria for dose reduction but were

on full dose anticoagulation did not report any complications.
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Clinically Significant Bleeding

There were 26 (4.0%) episodes of clinically significant bleeding (ISTH-SSC bleeding assessment score
of >3'") while on anticoagulation with an overall rate of 3.13 per 100 person-years. On univariant
analysis (Table 3), significant risk factors for clinically significant bleeding included low dose
anticoagulation (p=0.023), reduced renal function (eGFR 30-59 ml/min/1.73m?) (p=0.042), history of
bleeding (p=0.017), high falls risk (p=0.032) and CHA,DS,-VASC score 24 (p=0.018). Interestingly, the
event rate of patients on low dose DOACs was higher, 5.05 per 100 person-years compared to 1.82
per 100 person-years for full dose (Figure 1a). There was also a trend towards increased risk with
concurrent antiplatelet therapy (p=0.05). Upon multivariable analysis, only four variables retained
their independent statistically significant association: history of bleeding (Hazard ratio (HR) 3.52,
95% Confidence interval (Cl): 1.22-10.17, p=0.011), concurrent antiplatelet therapy (HR 2.62, 95% ClI:

1.11-6.20, p=0.028) and high falls risk (HR 2.76, 95% Cl: 1.26-6.08, p=0.011).

The initial 3 months on anticoagulation conferred the highest rate of bleeding complications with an
event rate of 7.80 per 100 person-years. For patients who did not bleed in the first 3 months the rate
of bleeding decreased significantly to 2.07 per 100-person-year. No significant difference was

observed in bleeding rates between the different DOACs.

Thrombotic stroke

There were 11 (1.7%) episodes of thrombotic stroke despite anticoagulation with an event rate of
1.34 per 100 person-years (Figure 1b). On univariate analysis, risk factors for stroke included low
dose anticoagulation (p=0.034), high falls risk (p=0.046) and previous stroke (p=0.028) (Table 4). Of

the 17.3% (n=114) of patients on concurrent antiplatelet therapy there were no episodes of stroke
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captured. Multivariable analysis could not be conducted due to the low numbers of thrombotic
stroke and a lack of variability in association between risk factors and the primary endpoint leading
to convergence issues for the multivariable models. There was only one episode of venous
thromboembolism on anticoagulation captured in a patient on full dose rivaroxaban with recurrent
unprovoked venous thromboembolism. No difference in rates of stroke was observed between the

DOAC types.

Active Malignancy

There were 40 patients with known active malignancy at the time of ‘iGuidance’ approval generation
with a further 2 patients subsequently diagnosed with malignancy. One patient on low dose
dabigatran in the context of metastatic prostate cancer had clinically significant gastrointestinal

bleeding. There were no thrombotic complications captured.

All-cause Mortality

There were 33 (5%) deaths captured during the follow up period of this study including four (0.6%)
due to bleeding complications. These four patients were all over the age of 70 and on low dose

anticoagulation. Two had contraindications to DOAC prescription according to AMH guidelines, one
due to severe renal impairment and one due to Child Pugh C liver cirrhosis. There was no mortality

due to thrombotic stroke.

DISCUSSION
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To the best of our knowledge, this study is the first audit of real-world DOAC use in non-valvular AF
in Australia. We confirm that DOACs are a safe and effective anticoagulant in the Australian
population. Thrombotic (1.34 per 100 person-years) and bleeding (3.13 per 100 person-years )
complication rates seen in our institution were similar to the seminal clinical trials *” and consistent
with other international real-world data . In our population, we did not observe a significant
difference in safety profiles between rivaroxaban, apixaban and dabigatran. We were able to analyse
the appropriateness of DOAC prescription in 459 patients of whom 36.2 % of patients were not
appropriately dosed. This rate appears to be higher than the recent audit by Sato et al who reported
23% of patients in their study receiving an inappropriate dose %°. Of note, patients who did not meet

DOAC prescription criteria had significant bleeding rates (5/10) including two deaths.

The primary challenge for treating clinicians is the difficulty of balancing the thrombosis and
bleeding risk in patients, complicated by concurrent medical co-morbidities. This juxtaposition is
highlighted in AF by the number of overlapping risk factors seen in both the CHA,DS,-VASC score **
used to estimate annual stroke risk and the HAS-BLED score ** used to stratify major bleeding risk.
This study suggests that the vulnerable patients at highest risk of thrombotic complications are also
those at highest risk of bleeding. While the patients with higher CHA,DS,-VASC score require
anticoagulation due to their incremental annual stroke risk, the bleeding rate was also significantly
higher in our patients with CHA,DS,-VASC score >4 (HR 3.66, Cl 1.25-10.73, p=0.018). Hence, careful
individual risk assessment is required to balance bleeding and thrombotic complications in these

high-risk patients.

To address this delicate balance, low dose anticoagulation is widely used by physicians as a

compromise particularly in the elderly and frail populations. Low dose anticoagulation was used in
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43.3% of our patients receiving anticoagulation. Contrary to the perception that low dose
anticoagulation is a safer option, our data suggests that low dose anticoagulation is associated with
both increased bleeding (p=0.023) and thrombotic stroke (p=0.034) when compared to those
receiving full dose anticoagulation. One reason for this may be that low dose anticoagulation is more
commonly used in high-risk patients with co-morbidities such as older age, renal impairment and
higher falls risk. Importantly, this highlights that low dose anticoagulation does not mitigate bleeding
risk in these individuals. There remains conflicting evidence in international real-world studies

23,24

regarding the safety of low dose DOACs . Ellis et al reported higher overall bleeding rate in their
dabigatran 110mg patients compared to 150mg (2.6 vs 1.5 per 100 patient-years), rivaroxaban 15mg
compared to 20mg (4.2 vs 2.5 per 100 patient-years) and apixaban 2.5mg compared to 5mg (6.1 vs
2.5 per 100-patient years) **> while the Danish observational cohort study by Nielsen et al comparing
low dose DOACs with warfarin found similar rates of thrombotic complications with lower bleeding
rates in reduced dose dabigatran but not apixaban or rivaroxaban °. Other studies have found similar
complication rates in both full and low dose DOACs regardless of appropriateness of dosing 2*%.
Ultimately the evaluation of the risk of patient being on or off anticoagulation should be made

independent of the dose of anticoagulation prescribed as low dose anticoagulation does not negate

the bleeding or thrombotic risks in these patients.

Falls risk has been shown to be closely associated with frailty, a contributing factor to higher
bleeding risk *>?%. We note that patients who have a high falls score (score >3) had a higher rate of
clinically significant bleeding (HR 2.76, 95% Cl: 1.26-6.08, p=0.011). The same cohort of patients also
had a significantly higher rate of thrombotic stroke despite anticoagulation (HR 3.60, 95% Cl: 1.03-

12.61, p=0.046). This again demonstrated the complexity of anticoagulation decisions for high risk
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populations and the need for careful patient selection and individualised decision making in

discussion with patients.

This study acknowledges the limitations of sample size and potential biases as well as confounders of
its retrospective nature including the limitation and quality of information documented on medical
records. We note the possibility that some patients may have re-presented elsewhere with
complications without being captured by our health service suggesting safety outcomes may be
underreported. Our patients are those requiring hospital care which may be skewed towards a sicker
population with more co-morbidities, compared to DOAC users in the wider community. Similarly,
we note that our patients receiving low dose anticoagulation disproportionally received apixaban
and dabigatran, though we note these factors did not influence the result on multivariate analysis.
Nevertheless, our study provides an insight into the use of DOACs in real-world patients, not

typically prevalent in clinical trials.
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In summary, this study provides the first comprehensive overview of DOAC use in non-valvular AF in
Australia. While the real-world Australian practice is comparable to international safety data, a
number of challenges for clinicians have also been raised. Specifically, we have demonstrated that
patients with thromboembolic risk often concurrently have higher bleeding complications. While low
dose anticoagulation may be a suitable alternative for some high-risk patients, it should not be
considered the default option for all as both bleeding and thrombotic risk are higher. Careful

individualised patient risk assessment is required to ensure that the appropriate dose is prescribed.

This article is protected by copyright. All rights reserved.



16

REFERENCES

1. 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. Med J Aust 2015; 202(1):
32-5.

2. Pricewaterhouse Coopers for the National Stroke Foundation. The Economic Costs of Atrial
Fibrillation in Australia. 2010 [cited 26 May 2019]. Available from: https://www.hps.com.au/wp-
content/uploads/2016/10/Economic-costs-of-atrial-fibrillation-in-Australia.pdf.

3. Pharmaceutical Benefit Scheme: Drug utilisation sub-committee, Australian Government,
Department of Health. Novel Oral Anticoagulants: Predicted vs actual analysis. June 2016. [cited 20
May 2019]. Available from: http://www.pbs.gov.au/info/industry/listing/participants/public-release-
docs/2016-06/noacs-non-valvular-atrial-fibrillation-june-2016.

4, Connolly SJ, Ezekowitz MD, Yusuf S, Eikelboom J, Oldgren J, Parekh A, et al. Dabigatran
versus Warfarin in Patients with Atrial Fibrillation. N Engl J Med 2009; 361:1139-1151: DOI:
10.1056/NEJM0a0905561.

5. Granger CB, Alexander JH, McMurray JJV, Lopes RD, Hylek EM, Hanna M, et al. Apixaban
versus Warfarin in Patients with Atrial Fibrillation. N Engl J Med 11 2011; 365:981-992: DOI:
10.1056/NEJM0al107039.

6. Patel MR, Mahaffey KW, Garg J, Pan G, Singer DE, Hacke W, et al. Rivaroxaban versus
Warfarin in Nonvalvular Atrial Fibrillation. N Engl ) Med 2011; 365:883-891

DOI: 10.1056/NEJM0a1009638.

7. Ruff CT, Giugliano RP, Braunwald E, Hoffman EB, Deenadayalu N, Ezekowitz MD, et al.
Comparison of the efficacy and safety of new oral anticoagulants with warfarin in patients with atrial

fibrillation: a meta-analysis of randomised trials. Lancet 2014;383(9921):955-62.

This article is protected by copyright. All rights reserved.



17

8. Li XS, Deitelzweig S, Keshishian A, Hamilton M, Horblyuk R, Gupta K, et al. Effectiveness and
safety of apixaban versus warfarin in non-valvular atrial fibrillation patients in "real-world" clinical
practice. A propensity-matched analysis of 76,940 patients. Thromb. Haemost 2017;117(6):1072-82.
9. Nielsen PB, Skjgth F, Sggaard M, Kjeeldgaard JN, Lip GYH, Larsen TB. Effectiveness and safety
of reduced dose non-vitamin K antagonist oral anticoagulants and warfarin in patients with atrial
fibrillation: propensity weighted nationwide cohort study. BMJ 2017;356:j510.

10. Yao X, Abraham NS, Sangaralingham LR, Bellolio MF, McBane RD, Shah ND, et al.
Effectiveness and Safety of Dabigatran, Rivaroxaban, and Apixaban Versus Warfarin in Nonvalvular
Atrial Fibrillation. J. Am. Heart Assoc 2016;5(6).

11. Hernandez |, Zhang Y, Saba S. Comparison of the Effectiveness and Safety of Apixaban,
Dabigatran, Rivaroxaban, and Warfarin in Newly Diagnosed Atrial Fibrillation. Am. J. Cardiol
2017;120(10):1813-9.

12. Lip GY, Pan X, Kamble S, Kawabata H, Mardekian J, Masseria C, et al. Major bleeding risk
among non-valvular atrial fibrillation patients initiated on apixaban, dabigatran, rivaroxaban or
warfarin: a "real-world" observational study in the United States. Int J Clin Pract 2016;70(9):752-63.
13. Lip GY, Keshishian A, Kamble S, Pan X, Mardekian J, Horblyuk R, et al. Real-world comparison
of major bleeding risk among non-valvular atrial fibrillation patients initiated on apixaban,
dabigatran, rivaroxaban, or warfarin. A propensity score matched analysis. Thromb. Haemost
2016;116(5):975-86.

14. Graham DJ, Baro E, Zhang R, Liao J, Wernecke M, Reichman ME, et al. Comparative Stroke,
Bleeding, and Mortality Risks in Older Medicare Patients Treated with Oral Anticoagulants for

Nonvalvular Atrial Fibrillation. Am. J. Med 2019; DOI:10.1016

This article is protected by copyright. All rights reserved.



18

15. Australian Medicines Handbook. [Online Book]. Factor-Xa Inhibitors. Australian Medicines
Handbook Online [updated January 2019]; cited 20 May 2019. Available from:
https://amhonline.amh.net.au.acs.hcn.com.au/chapters/blood-electrolytes/anticoagulants/factor-
xa-inhibitors.

16. Australian Medicines Handbook. [Online Book]. Direct Thrombin Inhibitors. Australian
Medicines Handbook Online [updated January 2019]; cited 20 May 2019. Available from:
https://amhonline.amh.net.au.acs.hcn.com.au/chapters/blood-electrolytes/anticoagulants/direct-
thrombin-inhibitors/dabigatran

17. Rodeghiero F, Tosetto A, Abshire T, Arnold DM, Coller B, James P, et al. ISTH/SSC bleeding
assessment tool: a standardized questionnaire and a proposal for a new bleeding score for inherited
bleeding disorders. Thromb. Haemost 2010;8(9):2063-5.

18. Barker A, Kamar J, Graco M, Lawlor V, Hill K. Adding value to the STRATIFY falls risk
assessment in acute hospitals. J. Adv. Nurs 2011;67(2):450-7.

19. Oliver D, Britton M, Seed P, Martin FC, Hopper AH. Development and evaluation of evidence
based risk assessment tool (STRATIFY) to predict which elderly inpatients will fall: case-control and
cohort studies. BMJ 1997;315(7115):1049-53.

20. Sato T, Aizawa Y, Fuse K, Fujita S, lkeda Y, Kitazawa H, et al. The Comparison of
Inappropriate-Low-Doses Use among 4 Direct Oral Anticoagulants in Patients with Atrial Fibrillation:
From the Database of a Single-Center Registry. J Stroke Cerebrovasc Dis. 2018;27(11):3280-8.

21. Lip GY, Nieuwlaat R, Pisters R, Lane DA, Crijns HJ. Refining clinical risk stratification for
predicting stroke and thromboembolism in atrial fibrillation using a novel risk factor-based

approach: the euro heart survey on atrial fibrillation. Chest 2010;137(2):263-72.

This article is protected by copyright. All rights reserved.



19

22. Pisters R, Lane DA, Nieuwlaat R, de Vos CB, Crijns HIGM, Lip GYH. A Novel User-Friendly
Score (HAS-BLED) To Assess 1-Year Risk of Major Bleeding in Patients With Atrial Fibrillation: The
Euro Heart Survey. Chest 2010;138(5):1093-100.

23. Ellis MH, Avnery O, Derazne E, Battat E, Greenberg Dotan S, Hammerman A, et al. Bleeding
in Patients with Atrial Fibrillation Treated with Different Doses of Direct Oral Anticoagulants and
Vitamin K Antagonists: A Population-Based Study. Blood 2016; 128:2617

24. Shinoda N, Mori M, Tamura S, Korosue K, Kose S, Kohmura E. Risk of Recurrent Ischemic
Stroke with Unintended Low-Dose Oral Anticoagulant Therapy and Optimal Timing of Review. J
Stroke Cerebrovasc Dis. 2018;27(6):1546-51.

25. Umei M, Kishi M, Sato T, Shindo A, Toyoda M, Yokoyama M, et al. Indications for suboptimal
low-dose direct oral anticoagulants for non-valvular atrial fibrillation patients. J Arrhythm
2017;33(5):475-82.

26. Vetta F, Locorotondo G, Vetta G. Anticoagulation therapy in the elderly with non-valvular
atrial fibrillation: a double-edged sword. Geriatric Care [serial on the Internet] 2017 [cited 20 May
2019], 3(2). Available from: https://doi.org/10.4081/gc.2017.6371

27. Fhon JR, Rodrigues RA, Neira WF, Huayta VM, Robazzi ML. Fall and its association with the
frailty syndrome in the elderly: systematic review with meta-analysis. Rev Esc Enferm 2016;
50(6):1005-1013. doi: 10.1590/50080-623420160000700018.

28. Nowak A, Hubbard RE. Falls and frailty: lessons from complex systems. J. Royal Soc. Med.

2009;102(3):98-102.

This article is protected by copyright. All rights reserved.



Figure 1. Cumulative incidence of key safety outcomes in patients on low dose vs full dose DOAC
a) Cumulative incidence of clinically significant bleed
b) Cumulative incidence of stroke

This article is protected by copyright. All rights reserved.

20



Table 1. The Northern Hospital modified STRATIFY falls risk assessment*®

Criteria Score
Fall during current admission 3
Fall within last 12 months 1
Altered mental state 1
Mobility 1
Impaired balance 1
Age 280 1
Requiring frequent toileting 1
Visual impairment affecting everyday function 1
Drug/Alcohol related problems 1

Total Score 23 = high falls risk
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Table 2. Demographics of study population

Total study Full dose DOAC Low dose p-value '
population DOAC
N (%) 658 373 (56.7%) 285 (43.4%)
Male 51.5% (n=339) 57.9% (n=216) 43.2% (n=123)  <0.001°
Age (median, range) 75 (31-96) 69 (31-91) 81 (45-96) <0.001°
Rivaroxaban 43.9% (n=289) 61.6% (n=230) 20.7% (n=59) <0.001°
Apixaban 39.4% (n=259) 29.0% (n=108) 53.0% (n=151)  <0.001"
Dabigatran 16.7% (n=110) 9.45 (n=35) 26.3% (n=75) <0.001°
CHA,DS,-VASc score 4 (0-9) 3 (0-9) 5(1-9) <0.001"
(median, range)
Estimated glomerular 32.2% (n=212) 20.4% (n=76) 47.7% (n=136) <0.001°
filtration rate (eGFR) 30-
<60 (ml/min/1.73m?)
eGFR <30 0.6% (n=4) 0% (n=0) 1.4% (n=4)
(ml/min/1.73m?)
High falls risk 24.6% (n=162) 15.5% (n=58) 36.5% (n=104)  <0.001"
Concurrent antiplatelet 17.3% (n=114) 15.5% (n=58) 19.6% (n=56) 0.168
ALT*>3x upper limit of 1.2% (n=8) 0.5% (n=2) 2.1% (n=6) 0.069

normal
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t . . .
p-value compares the patients on full dose to low dose anticoagulation
* alanine aminotransferase

) clinically significant p-value <0.05
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Table 3. Univariant analysis of risk factors for clinically significant bleeding

Variable

Overall
Age:

<65

65-74

75+
Gender:
Male
Female
Drug:
Rivaroxaban
Apixaban
Dabigatran
Low Dose:
No

Yes

eGFR (ml/min/1.73m?):

Normal (90+)

Mild (60-89)

Number of
patients

658

121
184

353

339

319

289
259

110

373

285

114

326

Clinically
significant bleed

4.0% (n=26)

0.8% (n=1)
3.3% (n=6)

5.4% (n=19)

4.1% (n=14)

3.8% (n=12)

3.5% (n=10)
4.6% (n=12)

3.6% (n=4)

2.4% (n=9)

6.0% (n=17)

1.8% (n=2)

2.5% (n=8)

HR (95% Cl)

3.86 (0.46-32.02)

6.89 (0.92-51.74)

0.89 (0.41-1.93)

1.43(0.62-3.32)

1.06 (0.34-3.35)

2.59 (1.14-5.85)

1.42 (0.30-6.76)
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p-value

0.211

0.061

0.770

0.405

0.919

*

0.023

0.658
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Moderate (30-59)
Severe (<30)
Unknown
Previous stroke:
No

Yes

Previous bleeding
history:

No

Yes

Falls risk:

No

Yes
CHA,DS,-VASC
<4

4+

Concurrent antiplatelet:

No

Yes

212

511

147

625

33

496

162

255

403

543

114

" clinically significant p-value <0.05

7.5% (n=16)
0.0% (n=0)

0.0% (n=0)

3.7% (n=19)

4.8% (n=7)

3.5% (n=22)

12.1% (n=4)

3.0% (n=15)

6.8% (n=11)

1.6% (n=4)

5.55 (n=22)

3.3% (n=18)

7.0% (n=8)

4.75 (1.06-21.31)

1.23 (0.51-2.97)

3.69 (1.26-10.79)

2.36 (1.08-5.18)

3.66 (1.25-10.73)

2.29 (1.00-5.25)
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Table 4. Univariant analysis of risk factors for thrombotic stroke

26

Variable Number of Thrombotic HR (95% Cl) p-value
patients Stroke

Overall 658 1.7% (n=11)

Age:

<65 121 1.7% (n=2) 3.56 (0.37-34.41) 0.273

65-74 184 0.5% (n=1) 1 -

75+ 353 2.3% (n=8) 6.05 (0.88-41.67) 0.067

Gender:

Male 339 1.8% (n=6) 1

Female 319 1.6% (n=5) 1.03 (0.30-3.54) 0.967

Drug:

Rivaroxaban 289 1.7% (n=5) 1

Apixaban 259 1.5% (n=4) 1.21 (0.31-4.73) 0.786

Dabigatran 110 1.8% (n=2) 1.09 (0.21-5.61) 0.916

Low Dose:

No 373 0.8% (n=3) 1

Yes 285 2.8% (n=8) 4.03 (1.11-14.66) 0.034°

eGFR (ml/min/1.73m?):

Normal (90+) 114 1.8% (n=2) 1

Mild (60-89) 326 1.8% (n=6) 1.18 90.25-5.66) 0.833

Moderate (30-59) 212 1.4% (n=3) 1.33 (0.25-7.21) 0.738
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Author Manuscript

Severe (<30) 4 0.0% (n=0) -

Unknown 2 0.0% (n=0) -

Previous bleeding history:
No 625 1.6% (n=10) 1

Yes 33 3.0% (n=1) 2.08 (0.26-16.53)

CHA,DS,-VASC
<5 397 0.8% (n=3) 1
5+ 261 3.1% (n=8) 5.15 (1.32-20.06)

" clinically significant p-value <0.05
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Abstract

Background: Clinical trials have demonstrated that direct oral anticoagulants (DOAC) are non-
inferior to vitamin K antagonist for stroke prevention in non-valvular atrial fibrillation (AF) with

comparable safety outcomes; however real-world Australian data is limited.

Aims: We aim to evaluate local real-world DOAC use focusing on safety, particularly in high-risk

patients.

Methods: A retrospective evaluation of 658 patients commenced or continued on DOAC between
September 2013-September 2016 for non-valvular AF at Northern Hospital, a tertiary hospital in

Victoria, Australia was performed.

Results: Factor Xa inhibitors were more commonly prescribed than direct thrombin inhibitor (83.3%
vs 16.7%) for AF management. The median patient age was 75 years. The rate of clinically significant
bleeding on anticoagulation was 3.13 per 100 person-years (including four deaths) with risk factors
including history of bleeding (HR 3.52, 95% Cl 1.22-10.17), concurrent antiplatelet therapy (HR 2.62,
95% Cl: 1.11-6.20) and high falls risk (HR 2.76, 95% Cl: 1.26-6.08). Patients on low dose DOAC had
significantly higher bleeding risk compared to those on full dose (5.05 vs 1.82 per 100 person-years).
The rate of thrombotic stroke despite anticoagulation was 1.34 per 100 person-years with risk
factors including low dose anticoagulation (p=0.034), high falls risk (p=0.046) and previous stroke

(p=0.028).

Conclusions: DOAC use in real-world Australian practice is safe and effective, consistent with
international data. Low dose anticoagulation and falls risk are associated with increased bleeding
and thrombotic risk demonstrating overlapping risk factors. Careful individualised patient risk

assessment is still required as low dose anticoagulation is not without risks.
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Anticoagulants; Atrial fibrillation; Thrombosis; Haemorrhage; Frailty
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