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ABSTRACT
Objectives: To examine the characteristics and
persistence in patients newly initiated with oral
anticoagulants (OACs) for stroke prevention in non-
valvular atrial fibrillation (NVAF).
Design: Cohort study in Clinical Practice Research
Datalink.
Setting: UK primary care.
Participants: 15 242 patients with NVAF newly
prescribed apixaban, rivaroxaban, dabigatran or vitamin
K antagonists (VKAs) between 1 December 2012 and
31 October 2014. 13 089 patients were OAC naïve.
Outcome measures: Patient characteristics and risk
of non-persistence compared to apixaban using Cox
regression models over the entire follow-up and using
a time-partitioned approach to handle non-proportional
hazards.
Results: Among the OAC naïve patients, VKAs were
most common (78.1%, n=10 218), followed by
rivaroxaban (12.1%, n=1589), dabigatran (5.7%,
n=741) and apixaban (4.1%, n=541). High baseline
stroke risk (CHA2DS2VASc ≥2) ranged from 80.2%
(dabigatran) to 88.4% (apixaban and rivaroxaban).
History of stroke and bleeding was the highest among
apixaban (23.7% and 31.6%) and lowest among VKA
patients (15.9% and 27.5%). Across the entire follow-
up period, adjusting for differences in characteristics,
there was no evidence of a difference in non-persistence
between VKA and apixaban (HR 0.92 (95% CI 0.68 to
1.23)). Non-persistence was higher with dabigatran (HR
1.67 (1.20 to 2.32)) and rivaroxaban (HR 1.41 (1.02 to
1.93)) than apixaban. Using the partitioned approach,
non-persistence was lower with VKA (HR 0.33 (0.22 to
0.48)), and higher with dabigatran (HR 1.65 (1.08 to
2.52)) compared to apixaban in the first 2 months of
follow-up. After 2 months, non-persistence was higher
with VKA (HR 1.70 (1.08 to 2.66)) and dabigatran (HR
2.10 (1.30 to 3.41)). Pooling OAC naïve and
experienced patients, non-persistence was also higher
with rivaroxaban compared to apixaban after 2 months
of follow-up (HR 1.69 (1.19 to 2.39)).
Conclusions: Observed differential prescribing of
OACs can result in channelling bias in comparative

effectiveness research. Persistence patterns changed
over follow-up time, but there are indications of
improved persistence rates with apixaban over other
OACs in the UK. A larger study with longer follow-up is
needed to corroborate findings. This study is registered
on ClinicalTrials.gov (NCT02488421).

INTRODUCTION
Background
Atrial fibrillation (AF) is the most commonly
sustained arrhythmia with an incidence of
1.7 per 1000 person-years in the UK.1 More
commonly affecting males than females and
those in older age,2 3 AF can reduce quality
of life and mental health, and is associated
with increased risk of morbidity and morta-
lity.4 5 Strokes due to AF tend to be ischae-
mic strokes—one in five ischaemic strokes
can be attributed to AF.6 This high risk and
potentially devastating impact of a stroke
demands preventative treatment to be a vital
component of care in patients with AF.

Strengths and limitations of this study

▪ Owing to its relatively recent licencing, little is
known on the use of and persistence with the
novel oral anticoagulant, apixaban, for stroke
prevention in non-valvular atrial fibrillation.

▪ This study uses a large, representative, well-
validated UK primary care database to examine
patient characteristics and treatment persistence
with oral anticoagulants.

▪ Furthermore, the use of a large database allows
comparison of persistence with other oral antic-
oagulants to apixaban.

▪ Electronic health records can contain consider-
able levels of missing data, may lack confoun-
ders appropriate for this study and is open to
misclassification bias.
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Traditionally, vitamin K antagonists (VKAs) such as
warfarin have been used as anticoagulation therapy for
stroke prevention in AF; however, these drugs have a
narrow therapeutic window that forces regular monitor-
ing and dietary restrictions.7 Consequently it is difficult
to maintain anticoagulation with VKA therapy within the
therapeutic range,8 leading to a significant risk of stroke
if insufficiently anticoagulated. Studies have found poor
persistence with VKA in AF; over a quarter of users stop
treatment within a year of initiation.9–11

In recent years, novel oral anticoagulants (NOACs)
have been developed, changing the landscape of stroke
prevention in non-valvular AF (NVAF). Currently (as of
September 2015), the NOACs licenced for stroke preven-
tion in NVAF in the UK are dabigatran, rivaroxaban, apix-
aban and edoxaban.12 13 These drugs were developed to
be simpler to use by taking away the need for regular
monitoring, and to have lesser side effects.14 15 However,
all OACs have the potential for causing adverse bleeding
events, which is a common reason for stopping anticoagu-
lant treatment.16 17 Clinical trials have shown promising
results in terms of the safety of NOACs relative to VKAs—
the ARISTOTLE trial found lower bleeding and mortality
rates with apixaban over warfarin,18 and the RE-LY trial
found low dose dabigatran was associated with lower rates
of major haemorrhage compared to warfarin.19

An understanding of persistence can provide insight
into the tolerability, safety and effectiveness of a drug.
However, there is little real-world evidence on the com-
parative persistence of OACs, particularly on apixaban due
to its relatively recent licencing for this indication. Early
findings from a US claims data study suggest improved
persistence with apixaban over rivaroxaban, dabigatran
and VKA,20 which has been somewhat supported by a
regional claims data study in Sweden, except that they
found persistence to be similar between VKA and apixa-
ban.21 Other real-world studies of persistence have com-
pared VKA with a mixed treatment group of patients on
any NOAC, which can have limited interpretability.22

Real-world data studies are key to understanding drug
persistence outside clinical trials. Clinical trial settings
are heavily monitored and participants unlikely to be
reflective of those who are prescribed the drug in clin-
ical practice, potentially inflating observed persistence.
Real-world data can demonstrate drug use in a natural
environment with clinical factors and personal prefer-
ences playing a part in how well the drug is adhered to.
Additionally, real-world data studies can provide an
understanding, via assessment of patient characteristics,
of whether we could expect differences in outcomes due
to systematic differences between treatment groups in
terms of prognostic factors—this is known as channel-
ling bias, which can impact pharmacoepidemiological
studies of safety and effectiveness.23

Aim
The aim of this study is to provide real-world evidence
on the early persistence of OAC use for stroke

prevention in people with NVAF in a period where there
were four OACs available for this indication. In this
paper, we describe the characteristics of people with
NVAF who are newly prescribed OACs for stroke preven-
tion, estimate OAC persistence rates and compare the
persistence rates of the newly prescribed OACs in
routine clinical practice in the UK.

METHODS
Study design
This was a cohort study of patients with NVAF who were
newly initiated an OAC during routine clinical practice
in the UK identified with retrospective data from the
Clinical Practice Research Datalink (CPRD). The CPRD
contains anonymised medical records for patients regis-
tered at general practices in the UK (currently around
7% of the UK population).24 It contains information
recorded during routine clinical practice, for example,
medical diagnoses, prescriptions issued and diagnostic
tests. This study was approved by the Independent
Scientific Advisory Committee (protocol number
14_215R) and is registered on ClinicalTrials.gov (identi-
fier NCT02488421).

Study population
We identified adults with NVAF who newly initiated an
OAC during the study period 1 December 2012 to 31
October 2014. During this period, there were four OACs
available for stroke prevention in NVAF—the tradition-
ally prescribed VKAs and three NOACs dabigatran, rivar-
oxaban and apixaban. Apixaban was licenced for this
indication at the beginning of the study period. Since
apixaban could not have been prescribed before the
study period, patients prescribed apixaban would be
newly prescribed. Patients in the rivaroxaban, dabigatran
and VKA cohorts were therefore also required to be
newly prescribed. For each newly prescribed OAC, we
defined the index date at the start of the newly pre-
scribed OAC in the study period. All patients were aged
18 years or older at the index date and had at least
12 months of computerised medical records prior to this
date. The patients and practices met CPRD’s research
quality.24

We excluded patients who did not have a record of an
AF diagnosis on or before index date and patients who
had a record for a valvular condition (moderate-severe
mitral stenosis and prosthetic heart valves) on or before
to index date. We excluded patients with a prescribing
history of the index OAC before the index date as the
index OAC was not new in this instance.
Among the patients who met these criteria, the study

population was categorised into those who were OAC
naïve, that is, had no history of any OAC prior to the
index date, and those who were OAC experienced (ie,
had history of a different OAC prior to index date). The
main group of interest examined in this study are OAC
naïve patients and the results presented in this paper
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focus on this subpopulation. Within these subsets of the
study population, patients were further allocated to an
OAC cohort determined by the newly prescribed OAC
on the index date. Time varying exposures were allowed
for; patients could be in more than one OAC cohort if
they were newly prescribed more than one OAC over the
study period (figure 1).25

Definition of OAC treatment persistence
We grouped together consecutive prescriptions of the
same OAC for each patient from the first record in
their history to the end of follow-up (ie, earliest of end
of study period, last data collection, leaving the prac-
tice or death) to form treatment lines. We estimated
the duration of each prescription to assign prescrip-
tion end dates. We used duration if provided in the
data, else, we calculated duration based on quantity
and daily dose. Where this information was not avail-
able, we imputed the overall median duration for that
OAC.
We defined a ‘discontinuation period’ as twice the

median duration of a single prescription: apixaban, riv-
aroxaban and VKA had a median duration of 28 days,
dabigatran 30 days, giving discontinuation periods of
56 days and 60 days, respectively. As per Zalesak et al,10

this is a clinically relevant length of time, in which a
patient is expected to fill the next prescription should
they choose to continue treatment. We measured the
gap between the end of each prescription and the date
of the next prescription and defined a treatment line as
discontinued if:
▸ The gap was more than the length of the discontinu-

ation period;

▸ There were more than the length of the discontinu-
ation period between the end of the treatment line
and the end of follow-up.
A switch occurred if a different OAC was introduced

into the regimen or within the discontinuation period
following the end of the treatment line. We extended
VKA treatment lines to include international normalised
ratio (INR) records (as INR is only recorded if being
treated with VKA) by assigning INR records with the
median duration observed for prescriptions of VKA. In
addition, for every VKA treatment line, a 30-day grace
period was added to the end of the treatment line to
allow for modifications in the weekly dose not reflected
in the original prescription.
For the index treatment line, we defined it as persist-

ent if there was no regimen change (ie, discontinuation
or switch). Persistence was not assessed for treatment
lines with an insufficient amount of follow-up data
(length of discontinuation period or less ie, 56 days or
less for apixaban, rivaroxaban and VKA or 60 days or
less for dabigatran).

Statistical analyses
Demographic (age, gender and country) and clinical
characteristics (time since AF diagnosis, history of stroke
risk factors, CHA2DS2VASc score (where ≥2 indicates
high stroke risk), bleeding events, HAS-BLED score
(where ≥3 indicates high bleeding risk), co-medication
use) were described in the OAC naïve and OAC experi-
enced groups and within each OAC cohort.
In patients where persistence was assessed, we calcu-

lated the proportion of patients who were persistent
over the course of follow-up; of those who were

Figure 1 Illustration of newly

prescribed OAC scenarios—

example of VKA, rivaroxaban and

apixaban. Arrows indicate OACs

that are included in the study.

OAC, oral anticoagulants; VKA,

vitamin K antagonists.
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non-persistent, we calculated the proportion of patients
who discontinued and switched therapy. We calculated
cumulative incidence rates of persistence (accounting
for the competing risk of death), the number of patients
at risk and the number censored over the entire
follow-up period available and at specific time periods
(3, 6 and 12 months) of follow-up for each OAC cohort.
We presented cumulative incidence curves to illustrate
the rate of non-persistence over the follow-up time in
each OAC cohort.
We compared apixaban persistence with each of the

other OACs using marginal Cox regression methods to
model time to non-persistence over the whole of
patients’ follow-up. Differences in follow-up time were
accounted for through non-informative censoring at the
earliest of leaving the practice, last data collection or the
end of study period. We also censored on death which,
although death is a competing risk for non-persistence
in the data, yields an unbiased estimate of the cause-
specific HR from Cox regression models. We reported
HRs and associated 95% CIs, showing the average effect
over the course of follow-up. To assess the proportional-
ity assumption, we examined Schoenfeld residuals. Since
non-proportional hazards were observed, we performed
a post hoc analysis; a time-partitioned approach to
compare persistence between OAC cohorts in separate
periods of follow-up. We partitioned follow-up by
identifying (through the cumulative incidences) that the
pattern of VKA persistence changed at 60 days. We
adjusted the HRs for differences in baseline character-
istics and variables of clinical interest by starting with the
full model and undertaking a significance-based manual
backward selection approach; variables with evidence at
the 5% level of being associated with persistence were
included. The full model from which the adjusted
model was derived included gender, age at index date,
country (England, Wales, Scotland and Northern
Ireland), smoking status (current smoker, ex-smoker and
never smoked), history of stroke risk factors (stroke or
transient ischaemic attack (TIA), thromboembolism,
congestive heart failure, vascular disease, hypertension,
diabetes), history of any bleeding, history of liver
disease, concomitant therapies prescribed on or up to
3 months after the index date (parenteral anticoagu-
lants, aspirin, other antiplatelets and non-steroidal anti-
inflammatory drugs). No imputation of missing data was
undertaken and a complete case analysis was conducted
whereby patients without a smoking status were not
included in the full model.
We conducted two sensitivity analyses. Cumulative in-

cidence rates of persistence were reanalysed using a
30-day discontinuation gap instead of 60 days. The
shorter period has been used in another study,16 and
this sensitivity analysis allowed us to observe the extent
to which this altered the level of non-persistence.
Cumulative incidence rates of non-persistence were also
reanalysed without using INR records to extend the VKA
treatment lines. This assumption was made to account

for VKA prescribing outside of primary care; by relaxing
it in the sensitivity analysis, we aimed to facilitate com-
parisons with other studies which have not used INR
records.
All analyses were conducted in SAS V.9.4 (SAS

Institute, Cary, North Carolina, USA).

RESULTS
Cohort allocation
There were 15 242 adults with NVAF who were newly
prescribed an OAC between 1 December 2012 and 31
October 2014, of which 13 089 (85.9%) were OAC naïve.
Within the OAC naïve group, VKAs were the dominant
OAC, newly prescribed to 78.1% of the study population
(n=10 218). This was followed by rivaroxaban (12.1%,
n=1589), dabigatran (5.7%, n=741) and apixaban (4.1%,
n=541). There were 2978 index exposures among 2861
patients where other OACs had been used before that is,
OAC experienced. In this group, rivaroxaban was domin-
ant (52.9%, n=1576) followed by dabigatran (27.3%,
n=814), apixaban (16.2%, n=482) and VKA (3.6%,
n=106).
In the OAC naïve group, the median time from AF

diagnosis to OAC initiation varied slightly across the
OAC cohorts—just over a month in the VKA cohort
(1.3, IQR 0.4 to 7.9), 2 months in the apixaban cohort
(2.0, IQR 0.5 to 21.2) and two and a half months in the
rivaroxaban (2.6, IQR 0.5 to 35.5) and dabigatran (2.6,
IQR 0.5 to 34.6) cohorts (table 1). New use of VKA
declined over time, while an increasing proportion of
patients were started on rivaroxaban or apixaban during
the study period. Median follow-up time from index
date was 4 months in apixaban patients (IQR 2.1 to 7.3),
5.8 months in rivaroxaban patients (IQR 2.6 to 11.0),
9.4 months in dabigatran patients (IQR 4.2 to 15.6) and
10.3 months in VKA patients (IQR 5.0 to 15.9).

Characteristics
Slightly more than half of the OAC naïve patients were
male (55.4%, n=7250) (table 1). The majority of patients
starting OACs were older, with a median age at index
date of 75 years (IQR 68 to 82). Age was similar across
the OAC cohorts, with median age ranging from
74 years (dabigatran cohort, IQR 66 to 81) to 77 years
(rivaroxaban cohort, IQR 70 to 83).
Stroke risk was high among all OAC cohorts, ranging

from 80.2% with a CHA2DS2VASc score ≥2 in the dabi-
gatran cohort to 88.4% in the apixaban and rivaroxaban
cohorts (table 1 and figure 2). A history of stroke/TIA
was more common among NOAC users (21.1% overall),
than VKA users (15.9%) and was the highest in the
apixaban cohort (23.7%) (table 1 and figure 3). A
HAS-BLED score of ≥3, representing a high risk of
bleeding, was observed in ∼75% of the overall popula-
tion, from 72.1% in the dabigatran cohort to 76.7% in
the rivaroxaban cohort (table 1 and figure 2). History of
any bleeding events was common in 27.5% of the
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Table 1 Baseline characteristics of OAC naïve patients

All study population Apixaban Rivaroxaban Dabigatran VKA

N=13 089 N=541 N=1589 N=741 N=10 218

Gender (n, %)

Male 7250 55.4% 288 53.2% 882 55.5% 457 61.7% 5623 55.0%

Female 5839 44.6% 253 46.8% 707 44.5% 284 38.3% 4595 45.0%

Country (n, %)

England 9660 73.8% 328 60.6% 1160 73.0% 614 82.9% 7558 74.0%

Wales 1404 10.7% 40 7.4% 63 4.0% 57 7.7% 1244 12.2%

Scotland 1471 11.2% 56 10.4% 278 17.5% 38 5.1% 1099 10.8%

Northern Ireland 554 4.2% 117 21.6% 88 5.5% 32 4.3% 317 3.1%

Age (years) at index date

Median (IQR) 75.0 (68.0–82.0) 75.0 (68.0–83.0) 77.0 (70.0–83.0) 74.0 (66.0–81.0) 75.0 (68.0–82.0)

Time (months) between AF diagnosis and index date

Median (IQR) 1.4 (0.4–12.2) 2.0 (0.5–21.2) 2.6 (0.5–35.5) 2.6 (0.5–34.6) 1.3 (0.4–7.9)

History of stroke risk factors (n, %)

Stroke or transient ischaemic attack 2230 17.0% 128 23.7% 326 20.5% 152 20.5% 1624 15.9%

Congestive heart failure 1550 11.8% 56 10.4% 173 10.9% 58 7.8% 1263 12.4%

Vascular disease 3532 27.0% 124 22.9% 415 26.1% 169 22.8% 2824 27.6%

Hypertension 8168 62.4% 322 59.5% 1031 64.9% 423 57.1% 6392 62.6%

Diabetes 2469 18.9% 96 17.7% 302 19.0% 121 16.3% 1950 19.1%

CHA2DS2-VASc score at index date (n, %)

<2 1737 13.3% 63 11.7% 185 11.6% 147 19.8% 1342 13.1%

≥2 11 352 86.7% 478 88.4% 1404 88.4% 594 80.2% 8876 86.9%

HAS-BLED score* at index date (n, %)

<3 3373 25.8% 137 25.3% 370 23.3% 207 27.9% 2659 26.0%

≥3 9716 74.2% 404 74.7% 1219 76.7% 534 72.1% 7559 74.0%

History of other events (n, %)

Gastrointestinal ulceration 655 5.0% 26 4.8% 74 4.7% 35 4.7% 520 5.1%

Gastrointestinal bleeding 1312 10.0% 65 12.0% 148 9.3% 64 8.6% 1035 10.1%

Intracranial bleeding 110 0.8% 12 2.2% 18 1.1% 11 1.5% 69 0.7%

Other bleeding† 2669 20.4% 120 22.2% 300 18.9% 149 20.1% 2100 20.6%

Any bleeding† 3594 27.5% 171 31.6% 413 26.0% 205 27.7% 2805 27.5%

Concomitant therapy‡ (n, %)

Antiplatelet 2824 21.6% 47 8.7% 234 14.7% 137 18.5% 2406 23.6%

Aspirin 2271 17.4% 36 6.7% 189 11.9% 111 15.0% 1935 18.9%

Other antiplatelet therapy§ 740 5.7% 14 2.6% 66 4.2% 34 4.6% 626 6.1%

Antiarrhythmic 925 7.1% 43 8.0% 111 7.0% 67 9.0% 704 6.9%

Beta-blocker 8538 65.2% 343 63.4% 986 62.1% 456 61.5% 6753 66.1%

Non-steroidal anti-inflammatory drugs 309 2.4% 21 3.9% 42 2.6% 31 4.2% 215 2.1%

Statin 6759 51.6% 263 48.6% 824 51.9% 358 48.3% 5314 52.0%

Antidiabetic agent 1564 12.0% 55 10.2% 195 12.3% 80 10.8% 1234 12.1%

Antihypertensive agent 11 733 89.6% 461 85.2% 1396 87.9% 648 87.5% 9228 90.3%

Proton pump inhibitor 4693 35.9% 195 36.0% 570 35.9% 245 33.1% 3683 36.0%

Selective serotonin reuptake inhibitor 983 7.5% 38 7.0% 133 8.4% 51 6.9% 761 7.5%

Anticonvulsant enzymatic inducer 122 0.9% 5 0.9% 18 1.1% 6 0.8% 93 0.9%

Please note the following characteristics are not presented due to low numbers (<5) in one or more of the OAC cohorts: thromboembolism (n=38), liver disease (n=74), parenteral anticoagulants
(n=161), rifampicin (n=1) and cytochrome P450 inhibitor (n=34).
*Labile international normalised ratio is also a component of the HAS-BLED score but was not included as there is incomplete international normalised ratio recording in CPRD. The HAS-BLED
score therefore ranges from 0 to 8.
†Other bleeding includes intraocular, pericardial, urinary, intra-articular and lung bleedings. Any bleeding includes gastrointestinal, intracranial and other bleeding.
‡Concomitant therapy: prescribed on index date or within 3 months after index date.
§Other antiplatelet therapy includes abciximab, clopidogrel, dipyridamole, prasugrel, ticagrelor, ticlopidine and tirofiban.
CPRD, Clinical Practice Research Datalink; OAC, oral anticoagulants.
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population and the highest in the apixaban cohort than
other OAC cohorts; 31.6% had a gastrointestinal, intra-
cranial or other bleeding before the index date com-
pared with 27.5% of the VKA cohort, 27.7% of the
dabigatran cohort and 26.0% of the rivaroxaban cohort
(table 1 and figure 3). Concomitant therapy (prescribed
on index date or within 3 months after index date) with
antiplatelets was higher in the VKA cohort than the
other OAC cohorts—23.6% were also prescribed antipla-
telet therapy in the VKA group, compared to 18.5%,
14.7% and 8.7% in the dabigatran, rivaroxaban and
apixaban groups, respectively (table 1).
The demographic characteristics of patients in the

OAC experienced group (ie, patients not naïve at index
date) were similar to that of the OAC naïve group.
However, the median time since AF diagnosis was more
varied between the OAC cohorts than in the OAC naïve
group: VKA 0.5 months (IQR 0.1 to 1.6), dabigatran
3.4 months (IQR 1.0 to 7.5), rivaroxaban 4.5 months
(IQR 1.5 to 9.1) and apixaban 3.7 months (IQR 1.2 to
7.7; table 2). A history of some stroke risk factors were
more common in the OAC experienced group than the
OAC naïve group, namely stroke/TIA (overall 27.3% vs

17.0%, respectively), congestive heart failure (overall
20.1% vs 11.8%, respectively) and vascular disease
(overall 30.4% vs 27.0%, respectively; tables 1 and 2).
Patients in the OAC experienced group also had a
higher prevalence of bleeding-related events (gastro-
intestinal ulceration, gastrointestinal bleeding, intracra-
nial bleeding, other bleeding, any bleeding and liver
disease) in their history compared to the OAC naïve
group (table 2).

Persistence
Of the 13 089 OAC naïve patients, persistence was
assessed for 11 657 patients (89.1%) (9303 VKA, 1275
rivaroxaban, 656 dabigatran and 413 apixaban) who had
a sufficient amount of follow-up (ie, more than the
length of the discontinuation period between the index
date and the end of follow-up). Overall persistence at
the end of follow-up was 70.6% (95% CI 68.9% to
72.3%) among VKA patients, 62.5% (95% CI 57.5% to
67.6%) among dabigatran, 67.6% (95% CI 62.9% to
72.2%) among rivaroxaban and 82.8% (95% CI 76.8%
to 87.9%) among apixaban patients (table 3). Around
two-thirds of non-persistence was owing to

Figure 2 Distribution of

CHA2DS2-VASc and HAS-BLED

scores among OAC naïve

patients. OAC, oral

anticoagulants.
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discontinuation of therapy and one-third was owing to
switch to another OAC.
The pattern of persistence changed over the course of

treatment (table 3 and figure 4). At 3 months’ follow-up,
persistence was high across all OAC cohorts ranging
from 84.1% (95% CI 81.2% to 86.8%) in dabigatran
users to 93.4% (95% CI 93.4% to 94.4%) in VKA users.
At 6 months, the pattern changed with apixaban users
having the highest rate of persistence (apixaban 88.2%
(95% CI 84.5% to 91.3%); VKA 87.0% (95% CI 86.2%
to 87.7%); rivaroxaban 80.7% (95% CI 78.4% to
83.0%); dabigatran 74.2% (95% CI 70.6% to 77.6%)).
Persistence remained highest with apixaban at
12 months (82.8%, 95% CI 76.8% to 87.9%) followed by
VKA (77.8%, 95% CI 76.8% to 78.7%), rivaroxaban
(73.1%, 95% CI 70.0% to 76.2%) and was the poorest in
dabigatran users (66.7%, 95% CI 62.6% to 70.7%)
(table 3). However, it should be noted that the number
of patients assessed at 12 months was particularly low
in the apixaban cohort (n=70) compared to the other
OACs (rivaroxaban n=493, dabigatran n=377, VKA
n=4979).

Adjusted analyses over the whole of follow-up indicated
that, on average, non-persistence was comparable
between VKA and apixaban (HR 0.92, 95% CI 0.68 to
1.23) but more likely with dabigatran and rivaroxaban
than apixaban (HR 1.67, 95% CI 1.20 to 2.32 and HR
1.41, 95% CI 1.02 to 1.93, respectively). Using the time-
partitioned approach and adjusted model, we observed
that in the first 2 months of treatment VKA patients were
less likely to be non-persistent than apixaban patients
(HR 0.33, 95% CI 0.22 to 0.48) and dabigatran patients
were more likely to be non-persistent than apixaban
patients (HR 1.65, 95% CI 1.08 to 2.52). There was a bor-
derline statistically significant difference between rivaroxa-
ban and apixaban persistence (HR 1.49, 95% CI 1.00 to
2.22) (table 4). Those on VKA became more likely to be
non-persistent than apixaban patients after the first
2 months of treatment (HR 1.70, 95% CI 1.08 to 2.66)
and patients on dabigatran were twice as likely to be non-
persistent than patients on apixaban (HR 2.10, 95% CI
1.30 to 3.41). There was no evidence of a difference
between rivaroxaban and apixaban persistence (HR 1.58,
95% CI 0.98 to 2.55) after 2 months of treatment.

Figure 3 History of stroke risk

factors and bleeding events

among OAC naïve patients.

¶Other bleeding includes

intraocular, pericardial, urinary,

intra-articular and lung bleedings.

Any bleeding includes

gastrointestinal, intracranial and

other bleeding.

GI, gastrointestinal; OAC, oral

anticoagulants; TIA, transient

ischaemic attack.
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Table 2 Baseline characteristics of OAC experienced patients

All study population Apixaban Rivaroxaban Dabigatran VKA

N=2861 N=482 N=1576 N=814 N=106

Gender (n, %)

Male 1523 53.2% 241 50.0% 837 53.1% 443 54.4% 55 51.9%

Female 1338 46.8% 241 50.0% 739 46.9% 371 45.6% 51 48.1%

Country (n, %)

England 2095 73.2% 315 65.4% 1109 70.4% 675 82.9% 85 80.2%

Scotland 426 14.9% 75 15.6% 311 19.7% 38 4.7% 12 11.3%

Northern Ireland 153 5.3% 57 11.8% 68 4.3% 31 3.8% 5 4.7%

Age (years) at index date N*=2978

Median (IQR) 77.0 (69.0–84.0) 77.0 (69.0–83.0) 78.0 (70.0–84.0) 76.0 (68.0–82.0) 75.0 (68.0–80.0)

Time (months) between AF diagnosis and index date N*=2978

Median (IQR) 46.1 (13.8–98.9) 44.2 (13.8–91.9) 54.2 (18.2–109.0) 40.7 (11.5–89.4) 5.4 (1.7–19.1)

History of stroke risk factors on or ever prior to index date (n, %) N*=2978

Stroke or transient ischaemic attack 812 27.3% 146 30.3% 415 26.3% 229 28.1% 22 20.8%

Congestive heart failure 599 20.1% 103 21.4% 314 19.9% 164 20.1% 18 17.0%

Vascular disease 905 30.4% 157 32.6% 506 32.1% 214 26.3% 28 26.4%

Hypertension 1852 62.2% 298 61.8% 985 62.5% 500 61.4% 69 65.1%

Diabetes 641 21.5% 110 22.8% 352 22.3% 152 18.7% 27 25.5%

CHA2DS2-VASc score at index date (n, %) N*=2978

<2 323 10.8% 47 9.8% 156 9.9% 106 13.0% 14 13.2%

≥2 2655 89.2% 435 90.2% 1420 90.1% 708 87.0% 92 86.8%

History of events on or ever prior to index date (n, %) N*=2978

Gastrointestinal bleeding 377 12.7% 62 12.9% 191 12.1% 116 14.3% 8 7.5%

Other bleeding† 786 26.4% 148 30.7% 416 26.4% 200 24.6% 22 20.8%

Any bleeding† 1058 35.5% 185 38.4% 559 35.5% 286 35.1% 28 26.4%

HAS-BLED score‡ at index date (n, %) N*=2978

<3 619 20.8% 93 19.3% 333 21.1% 172 21.1% 21 19.8%

≥3 2359 79.2% 389 80.7% 1243 78.9% 642 78.9% 85 80.2%

Concomitant therapy§ (n, %) N*=2978

Antiplatelet 295 9.9% 50 10.4% 144 9.1% 83 10.2% 18 17.0%

Aspirin 221 7.4% 38 7.9% 111 7.0% 60 7.4% 12 11.3%

Other antiplatelet therapy¶ 86 2.9% 15 3.1% 39 2.5% 25 3.1% 7 6.6%

Antiarrhythmic 260 8.7% 44 9.1% 125 7.9% 80 9.8% 11 10.4%

Beta-blocker 1766 59.3% 282 58.5% 919 58.3% 500 61.4% 65 61.3%

Statin 1540 51.7% 255 52.9% 830 52.7% 406 49.9% 49 46.2%

Antidiabetic agent 388 13.0% 63 13.1% 215 13.6% 97 11.9% 13 12.3%

Antihypertensive agent 2587 86.9% 412 85.5% 1366 86.7% 713 87.6% 96 90.6%

Proton pump inhibitor 1140 38.3% 184 38.2% 607 38.5% 310 38.1% 39 36.8%

Anticonvulsant enzymatic inducer 42 1.4% 9 1.9% 23 1.5% 10 1.2% 0 0.0%

Please note the following characteristics are not presented due to low numbers (<5) in one or more of the OAC cohorts: Wales (n=4), thromboembolism (n=16), GI ulceration (n=188),
intracranial bleeding (n=74), liver disease (n=20), parenteral anticoagulants (n=17), selective serotonin reuptake inhibitor (n=296), rifampicin (no events) and cytochrome P450 inhibitor (n=25).
‘N*’ represents the number of OAC exposures as patients could have multiple OAC exposures during the study period and be in multiple cohorts. However, gender and country do not vary
across exposures and are therefore reported once for each patient (ie, ‘N’ represents the number of patients).
†Other bleeding includes intraocular, pericardial, urinary, intra-articular and lung bleedings. Any bleeding includes gastrointestinal, intracranial and other bleeding.
‡Labile international normalised ratio is also a component of the HAS-BLED score but was not included as there is incomplete international normalised ratio recording in CPRD. The HAS-BLED
score therefore ranges from 0 to 8.
§Concomitant therapy: prescribed on index date or within 3 months after index date.
¶Other antiplatelet therapy includes abciximab, clopidogrel, dipyridamole, prasugrel, ticagrelor, ticlopidine and tirofiban.
CPRD, Clinical Practice Research Datalink; OAC, oral anticoagulants.
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Table 3 Persistence rates of OACs among OAC naïve patients

Apixaban Rivaroxaban Dabigatran VKA

N=413 N=1275 N=656 N=9303

Persistence of index medication by the end of follow-up (n, %)

Persistent 364 88.1% 999 78.4% 461 70.3% 7461 80.2%

Non-persistent 49 11.9% 276 21.7% 195 29.7% 1842 19.8%

Type of change in therapy (n, %) N non-persistent=49 N non-persistent=276 N non-persistent=195 N non-persistent=1842

Discontinued therapy 31 63.3% 212 76.8% 126 64.6% 1367 74.2%

Switched therapy 18 36.7% 64 23.2% 69 35.4% 475 25.8%

Persistence at different time points

At 3 months

Percentage*, 95% CI 91.5 88.5 to 94.0 86.3 84.3 to 88.1 84.1 81.2 to 86.8 93.9 93.4 to 94.4

Number of patients at risk† 297 945 496 8121

Number of patients censored‡ 82 158 57 630

At 6 months

Percentage*, 95% CI 88.2 84.5 to 91.3 80.7 78.4 to 83.0 74.2 70.6 to 77.6 87.0 86.2 to 87.7

Number of patients at risk† 150 603 351 6189

Number of patients censored‡ 220 448 148 2005

At 12 months

Percentage*, 95% CI 82.8 76.8 to 87.9 73.1 70.0 to 76.2 66.7 62.6 to 70.7 77.8 76.8 to 78.7

Number of patients at risk† 21 227 189 3321

Number of patients censored‡ 343 782 279 4324

At end of follow-up

Percentage*, 95% CI 82.8 76.8 to 87.9 67.6 62.9 to 72.2 62.5 57.5 to 67.6 70.6 68.9 to 72.3

Number of patients at risk† 0 0 0 0

Number of patients censored‡ 364 999 461 7461

*100% minus the cumulative incidence of non-persistence, accounting for the competing risk of death.
†Number of patients at who remain ‘at risk’ of non-persistence after the specified time point.
‡Number of patients censored before the specified time point due to non-persistence, leaving the database, end of the study period or death.
OAC, oral anticoagulants.

Figure 4 Cumulative incidence of non-persistence among OAC naïve patients. OAC, oral anticoagulants; VKA, vitamin K

antagonists.
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When the analysis was expanded to include NOAC
patients who were not naïve to therapy (N=14 063), the
comparative likelihood of non-persistence was similar to
that observed in the naïve group. Overall, rivaroxaban
and dabigatran users remained more likely to be non-
persistent than apixaban users (HR 1.26, 95% CI 1.02 to
1.55 and HR 1.68, 95% CI 1.35 to 2.09 respectively). In
the adjusted partitioned analyses, non-persistence was
less likely in VKA patients (HR 0.28, 95% CI 0.21 to
0.37) and more likely among dabigatran users (HR 1.56,
95% CI 1.20 to 2.03) compared to apixaban in the first
2 months of follow-up (table 5). After the first 2 months,
non-persistence was higher in VKA, dabigatran and rivar-
oxaban users compared to apixaban (HR 1.81, 95% CI
1.30 to 2.53; HR 2.32, 95% CI 1.63 to 3.31; HR 1.69,
95% CI 1.19 to 2.39 respectively).
In the sensitivity analyses, using a 30-day discontinu-

ation period lowered the persistence rates as expected:
for example, apixaban persistence at 12 months fell
from 82.8% (95% CI 76.8% to 87.9%) to 67.8% (95%
CI 60.0% to 75.3%); rivaroxaban from 73.1% (95% CI
70.0% to 76.2%) to 61.9% (95% CI 58.4% to 65.3%);
dabigatran from 66.7% (95% CI 62.6% to 70.7%) to

53.0% (95% CI 48.8% to 57.4%); and VKA from 77.8%
(95% CI 76.8% to 78.7%) to 68.4% (95% CI 67.3% to
69.5%). The removal of INR records from VKA persist-
ence also lowered VKA persistence: the 12-month VKA
persistence changed from 77.8% (95% CI 76.8% to
78.7%) to 61.2% (95% CI 60.0% to 63.4%).

DISCUSSION
This study examined patient characteristics and persist-
ence rates of patients with NVAF newly initiated on
OACs between 1 October 2012 and 31 December 2014
in the real-world setting of routine UK clinical practice.
Patients newly initiated on OACs in the study period
had, overall, a high baseline risk of stroke and bleeding,
which varied depending on which OAC was prescribed
and whether they were new to therapy. Despite early pat-
terns of persistence changing over time since OAC initi-
ation, comparatively, patients prescribed apixaban
showed improved persistence over rivaroxaban, dabiga-
tran and VKAs.
This study provides real-world evidence on the early

persistence of apixaban and other OACs in people with

Table 4 Comparison of OAC non-persistence among OAC naïve patients

95% CI

HR Lower Upper p Value

During the first 2 months of follow-up (N=11 647)

Index medication (reference category: apixaban)

Rivaroxaban 1.49 1.00 2.22 0.052

Dabigatran 1.65 1.08 2.52 0.022

VKA 0.33 0.22 0.48 <0.001

History of stroke risk factors (yes vs no)

Vascular disease 0.81 0.66 0.99 0.037

Hypertension 0.81 0.68 0.96 0.015

Concomitant therapy* (yes vs no)

Aspirin 2.79 2.30 3.38 <0.001

Other antiplatelet 1.89 1.40 2.54 <0.001

After the first 2 months of follow-up (N=10 977)

Index medication (reference category: apixaban)

Rivaroxaban 1.58 0.98 2.55 0.059

Dabigatran 2.10 1.30 3.41 0.003

VKA 1.70 1.08 2.66 0.021

Demographics

Age at index date (years) 0.99 0.98 0.99 <0.001

Country (reference category: England)

Wales 0.57 0.48 0.68 <0.001

Scotland 1.14 0.99 1.31 0.078

Northern Ireland 0.84 0.66 1.07 0.151

History of stroke risk factors (yes vs no)

Vascular disease 0.89 0.80 0.99 0.036

Hypertension 0.88 0.80 0.96 0.005

Concomitant therapy* (yes vs no)

Parenteral anticoagulants 1.49 1.07 2.07 0.020

Aspirin 1.38 1.23 1.56 <0.001

Other antiplatelet 1.57 1.31 1.87 <0.001

*Concomitant therapy: prescribed on index date or within 3 months after index date.
OAC, oral anticoagulants; VKA, vitamin K antagonists.
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NVAF and is the first to provide real-world evidence on the
comparative persistence of apixaban in NVAF in the UK.
There are several strengths to this study. The database

we have used is a comprehensive, well-validated primary
care database from the UK which captures a large popu-
lation of patients with diagnosis of AF.24 26 27 The advan-
tage of using, specifically, a UK primary care database is
twofold. First, the gatekeeper system in the UK restricts
consultation with a specialist to those referred from a
general practitioner (GP), thus our sample should be
representative of patients with AF. Second, in the UK, it
is the GP who is responsible for prescribing, thus
primary care data should capture the vast majority of
treatment (except for in emergency situations) allowing
us to observe the treatment patterns in the data.
A further strength of this study is that the database

provided information on INR tests. This allowed us to
account for possible changes to dosing and prescriptions
as a result of INR testing, which normally occurs outside
of primary care. This extended the VKA treatment lines
and we considered this approach to be conservative; this
was confirmed through a sensitivity analysis which used

VKA treatment lines without INR records and grace
period and resulted in an increase in VKA non-
persistence and a higher proportion of discontinuation
in particular.
We used a discontinuation period of ∼60 days, which

is a length supported by investigations from Zalesak
et al10—they found over 90% of patients who filled a sub-
sequent prescription of dabigatran or warfarin had done
this within 60 days of the last prescription. A sensitivity
analysis using 30 days in our study resulted in high levels
of non-persistence indicating 60 days was a more plaus-
ible approach.
There are also limitations to this study. Despite the

majority of prescribing in the UK being conducted
through primary care, secondary care prescribing is pos-
sible and unlikely to be recorded in primary care data.
For AF, in some parts of the UK, healthcare profes-
sionals are advised that treatment is started by a second-
ary care consultant and, continued by GPs.28 In these
areas, there may be a lack of data captured on initial
OAC use; however, subsequent prescriptions will be
observed in the data. Overall the length of this potential

Table 5 Comparison of OAC non-persistence among OAC naïve and experienced patients

95% CI

HR Lower Upper p Value

During the first 2 months of follow-up (N=14 063)

Index medication (reference category: apixaban)

Rivaroxaban 1.17 0.91 1.50 0.224

Dabigatran 1.56 1.20 2.03 <0.001

VKA 0.28 0.21 0.37 <0.001

History of stroke risk factors (yes vs no)

Vascular disease 0.79 0.67 0.93 0.004

Hypertension 0.87 0.75 1.00 0.042

OAC history (yes vs no) 1.42 1.20 1.67 <0.001

Concomitant therapy* (yes vs no)

Parenteral anticoagulants 2.22 1.21 4.10 0.011

Aspirin 2.75 2.34 3.22 <0.001

Other antiplatelet 1.93 1.49 2.50 <0.001

After the first 2 months of follow-up (N=13 005)

Index medication (reference category: apixaban)

Rivaroxaban 1.69 1.19 2.39 0.003

Dabigatran 2.32 1.63 3.31 <0.001

VKA 1.81 1.30 2.53 <0.001

Demographics

Age at index date (years) 0.99 0.98 0.99 <0.001

Country (reference category: England)

Wales 0.59 0.50 0.71 <0.001

Scotland 1.11 0.97 1.26 0.133

Northern Ireland 0.84 0.67 1.07 0.155

History of stroke risk factors (yes vs no)

Vascular disease 0.89 0.80 0.98 0.022

Hypertension 0.86 0.79 0.94 0.001

Concomitant therapy* (yes vs no)

Parenteral anticoagulants 1.44 1.04 2.01 0.031

Aspirin 1.39 1.24 1.56 <0.001

Other antiplatelet 1.52 1.28 1.81 <0.001

*Concomitant therapy: prescribed on index date or within 3 months after index date.
OAC, oral anticoagulants; VKA, vitamin K antagonists.
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interval between treatment initiated outside of primary
care and prescriptions observed in primary care may be
around a month and a half as indicated by the average
time observed between AF diagnosis and OAC initiation
among OAC naïve patients.
The presented results are focused on patients who are

naïve to OAC therapy. It should be borne in mind that
patients started on a NOAC instead of a VKA may repre-
sent a different group of patients since VKA has been
the usual standard of care and is cheaper to prescribe
than the NOACs. Our examination of the patient
characteristics across the OAC cohorts was consistent
with this as we found that a slightly higher proportion of
patients had a history of stroke and intracranial bleeding
events in the NOAC cohorts than the VKA cohort. The
use of CPRD data has enabled the assessment of these
characteristics and the adjustment of a wide range of
variables when comparing persistence. However, there
are limitations to using primary care data such as
missing data (eg, smoking status) which can contribute
to residual confounding, a problem which can affect all
observational studies and is likely to be present in this
study. Also, lack of detail on diagnoses, for example,
bleeding resulting in hospitalisation and minor bleeds
are unlikely to be uniformly and specifically coded
throughout GP practices.
Treatment persistence is commonly studied using rou-

tinely collected data,21 22 29 such as those used in this
study. The strengths we have mentioned—large samples,
information on comorbidities and prescriptions—have
to be balanced with the overall difficulties in estimating
persistence with this data. Assumptions have to be made
that patients take their prescribed drugs, and in studies
like ours, how often the patient is taking them or the
how long the prescription lasts. The point of discontinu-
ation is also not exact in these studies; rather it is
inferred by the date on which a prescription was due to
end. The time period in which non-persistence is
observed (ie, the discontinuation gap in this study was
60 days) can vary between studies; however, this may
reflect differences in country-specific healthcare systems
and prescribing practices. For these reasons, persistence
studies may vary in their design and assumptions which,
despite providing valid information, can prevent the
direct comparison of results. In particular, this study
focuses on patients managed in UK primary care this
should represent a large proportion of those with AF as
it is common practice to be managed by the GP for
chronic health conditions, but it is possible that the
inferences drawn from this study are specific to this
setting.
There have been few other studies which have exam-

ined persistence of OAC use in NVAF. Two studies have
assessed persistence in active research settings. First,
Beyer-Westendorf et al examined rivaroxaban persistence
in participants of a non-interventional NOAC registry in
Dresden, Germany. They observed that 85.9% (95% CI
83.3% to 88.1%) of participants were persistent with

rivaroxaban at 12 months higher than in our study
(73.1% (95% CI 70.0% to 76.2%)).16 However, the regis-
try included patients with deep venous thrombosis and
pulmonary embolism, where rivaroxaban is commonly
used as short-term treatment. The elevated persistence
may therefore be due to this mixed patient population
as well as higher participation and, potentially, persist-
ence in the registry compared with studies of existing
real-world data. Second, early clinical trial results from
The Assessment of an Education and Guidance
Programme for Eliquis Adherence in Non-Valvular Atrial
Fibrillation (AEGEAN) study observed a 6 months per-
sistence rate of 90.5% among apixaban users.30

Few other studies have examined persistence to OACs
using routinely collected data such as that used in our
study. These data sets reflect the natural path of patient
treatment and therefore provide a more ‘real-world’
insight into OAC persistence. In the US, Zalesak et al10

conducted a study of persistence with dabigatran and
warfarin using US claims data and found similar rates of
persistence for dabigatran users at 12 months: 63.3%
compared to 66.7% in our study. However, persistence in
VKA patients at 12 months was much lower in the US—
38.8% compared to 77.8% in our study. Claims data do
not include INR test results VKA dose adjustment arises
from INR testing therefore claims data potentially
underestimates the duration of VKA prescriptions.
Little is known on apixaban persistence, in particular

real-world evidence is limited due to apixaban having
only recently been licenced for this indication. In
Sweden, regional claims data revealed similar rates of
persistence at 12 months for apixaban (85.9% (95% CI
81.8% to 90.1%)) vs 82.8% (95% CI 76.8% to 87.9%) in
our study) and rivaroxaban (77.4% (95% CI 74.6% to
80.2%) vs 73.1% (95% CI 70.0% to 76.2%) in our study)
but higher estimates for VKA (85.0% (95% CI 84.2% to
85.9%) vs 77.8% (95% CI 76.8% to 78.7%)), and dabi-
gatran (74.4% (95% CI 72.3% to 76.5%) vs (66.7%
(95% CI 62.6% to 70.7%)).21 This may be explained by
methodological differences in defining drug persistence
—while we used a prescription duration-based method,
Forslund et al based persistence on the presence of pre-
scription claims in six monthly intervals. They con-
cluded better persistence with VKA and apixaban than
rivaroxaban and dabigatran; however, this was based on
logistic regression rather than time to event analysis and
therefore is unable to infer on changes to persistence
over time. Early results from a US claims data study also
found better persistence with apixaban.20

This study revealed differences in the patients who
were prescribed different OACs and further highlighted
differences between OAC naïve and OAC experienced
patients. Particularly, patients given apixaban appeared
to have more history of bleeding events and history of
stroke. Furthermore, patients who were not naïve to
therapy had a higher prevalence of stroke risk factors
and bleeding events. The reasons for these differences
cannot be elucidated from the data. Physicians may have

12 Johnson ME, et al. BMJ Open 2016;6:e011471. doi:10.1136/bmjopen-2016-011471
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a preference for NOACs in general because the recent
European Society of Cardiology guidelines recommend
that NOACs are preferable to VKAs.31 The transition
from prescribing VKA to NOACs is likely to be slow
while experience and confidence in the new therapeutic
options increases, and this is reflected in the gradual
uptake of apixaban over the study period observed in
this study. With this recommendation, it is possible that
physicians choose to switch certain VKA patients to a
NOAC if they have greater comorbidities, particularly
those with higher susceptibility to bleeding, as suggested
by this study. The differences observed between naïve
and experienced patients is likely due to how long the
patients had been diagnosed, which was longer in OAC
experienced than naïve patients. Differences between
patients prescribed different OACs where the differences
are associated with an outcome of interest is known as
channelling bias in pharmacoepidemiology. Such bias
should be considered when examining the comparative
safety and efficacy of OACs in stroke prevention.23

Two key results on persistence emerged from this
study. First, the changing pattern of VKA persistence,
which was better than apixaban in the initial 2 months,
was then poorer than apixaban in the subsequent
months. Higher persistence with VKA could be expected
due to the regular monitoring when starting VKA treat-
ment, which is needed to ensure that the patient
remains within therapeutic range and to establish the
correct dose—this monitoring may encourage persist-
ence. However, once settled on treatment and less fre-
quently monitored, persistence may lapse. Another
possible explanation is that patients were commonly
stopping VKA treatment before the end of the first pre-
scription, which would only be apparent in the data
when the first prescription ended. Previous research has
shown high non-persistence over 12 months with VKA
which would support this theory;8 9 17 however, there is
little known on the persistence in the immediate
months after initiation. Another reason could be the
familiarity of the prescriber with NOACs that would
facilitate an initial VKA prescription and later switch to
NOACs in subsequent months. The second finding from
this study is that apixaban persistence appeared better
than other OACs. A common reason for stopping OAC
treatment is the adverse bleeding events and clinical
trials have shown lower rates in apixaban users than VKA
patients.9 18 32 Reasons for better persistence cannot be
established from this study, but longer persistence could
suggest improved tolerability and safety.17 33 It should
also be noted that among the pooled group of OAC
naïve and experienced patients, with more statistical
power to detect a difference, non-persistence was more
likely among rivaroxaban than apixaban after the first
2 months of treatment.

Conclusions
The study highlights key differences in the use of the
OACs, and has shown early indications that apixaban users

exhibit higher early persistence rates than the other avail-
able OACs currently available in the UK. A larger study
with longer follow-up of apixaban users is needed to
support these findings and to investigate whether there
are differences in the risk of adverse outcomes between
OACs which could explain differences in persistence.
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