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ABSTRACT

Objective To evaluate oral anticoagulant (OAC)
prescribing trends in type 2 diabetes mellitus (T2DM) in
the UK from 2001 to 2015.

Design A cross-sectional drug utilisation study.

Setting Electronic health records from The Health
Improvement Network primary care database in the UK.
Participants Individuals with T2DM who received a
record of OAC prescription.

Outcome measures The prescribing trends of OAC
medications in individuals with T2DM were examined from
2001 to 2015, stratified by age, gender and therapeutic
classifications.

Results A total of 361635 individuals with T2DM

were identified, of whom 36 570 were prescribed 0AC
from 2001 to 2015. The prevalence of OAC prescribing
increased by 50.0%, from 1781 individuals receiving OAC
prescriptions (IROACP) (4.4 (95% Cl 4.2 to 4.6) per 100
persons) in 2001, to 17070 IROACP (6.6 (95% Cl 6.5 to
6.7) per 100 persons) in 2015. The prevalence of warfarin
prescribing decreased by 14.0%, from 1761 individuals
receiving warfarin prescriptions (IRWP) (98.9 (95% ClI
98.4 10 99.4) per 100 persons) in 2001, to 14533 IRWP
(85.1 (95% Cl 84.6 to 85.7) per 100 persons) in 2015.
This corresponded with increased prescribing of direct
oral anticoagulants (DOACs), from 18 individuals receiving
DOAC prescriptions (IRDOACP) (0.1 (95% Cl 0.08 to 0.23)
per 100 persons) in 2010, to 3016 IRDOACP (17.6 (95% Cl
17.1 10 18.2) per 100 persons) in 2015, during the same
period.

Conclusions Prescribing of OACs in individuals with
T2DM increased from 2001 to 2015. Since the introduction
of DOACs, there has been a clear shift in prescribing
towards these agents. Future studies are needed to assess
the safety of coadministration of OAC medications and
antidiabetic therapy with T2DM.

INTRODUCTION

Type 2 diabetes mellitus (T2DM) is one of
the most common chronic diseases world-
wide and has become a major global public
health concern.! According to the Interna-
tional Diabetes Federation report in 2017, it
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Strengths and limitations of this study

» To the best of our knowledge, this is the first study
that examined the overall and stratified trend of oral
anticoagulant (OAC) medication prescribing in indi-
viduals with type 2 diabetes mellitus over a 15-year
period.

» This study used a clinical record primary care re-
search database which was representative of the UK
general population.

» Underestimation of OAC prescribing could be a
limitation of this study as The Health Improvement
Network (THIN) database only contains information
from the primary care setting, and therefore it was
not possible to include individuals treated in differ-
ent healthcare settings (secondary, tertiary, private),
and this can create gaps in the data recorded by
THIN on the treatment of individuals.

was estimated that 425million people world-
wide are living with diabetes, compared with
30million in the year 1985, of whom 90%
were diagnosed with T2DM." In the UK, the
prevalence of diabetes has doubled over the
last three decades.”” Using a national health
database in the UK, Zghebi et al' estimated
that the prevalence of diabetes increased
from 3.2% in 2004 to 5.2% in 2014.

T2DM and cardiovascular diseases often
coexist in many individuals with T2DM
experiencing  cardiovascular ~ complica-
tions.” ® Cardiovascular diseases, including
cardiac arrhythmias, venous thromboembo-
lism and ischaemic heart disease, are among
the leading causes of mortality worldwide
in individuals with T2DM.” Anticoagulants
are widely prescribed for the prevention
and treatment of atrial fibrillation (AF),
stroke, and venous and arterial thrombosis.
When prescribed for venous thromboembo-
lism, oral anticoagulant (OAC) treatment is
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typically of short duration, but it can be a lifelong treat-
ment when prescribed for AF.?

T2DM is one of the main risk factors that contribute to
CHA,DS, score (Congestive heart failure, Hypertension,
Age>75 years, Diabetes mellitus, previous Stroke/tran-
sient ischaemic attack (TIA) (2 points)), which predicts
the risk of stroke and guides optimisation of manage-
ment in individuals with AF.? In 2010, CHA,DS,-VASc
(Congestive heart failure (CHF) /left ventriculardysfunc-
tion, Hypertension, Age>75 (2 points), Diabetes, Stroke
(2 points) —Vascular disease, Age 65—74 and Sex category
(female)) was adapted from the previous score,' and it is
now recommended by most of the current guidelines,*' '*
in which individuals with AF are likely to be prescribed
OAC if they score 2 or more in the total score. In addi-
tion, since the introduction of direct oral anticoagulants
(DOAG:s) in 2011, several guidelines have recommended
their use for indications such as AF* "' ¥ DOACs have
much more predictable pharmacokinetics and pharma-
codynamics, and are less prone to drug interactions when
compared with warfarin.”” However, OAC use in indi-
viduals with T2DM remains unclear, with limited studies
focused on their use in individuals with T2DM."*'?

Previous studies have demonstrated that the preva-
lence of AF in individuals with T2DM ranges from 8%
to 14.9%," " and that individuals with T2DM have 40%
higher risk of developing AF compared with individuals
without T2DM."® Investigating OAC use in individuals
with T2DM is important due to the high number of indi-
viduals, the possibility of drug—drug interactions, and the
potential association with serious adverse events such as
bleeding and hypoglycaemia.'” *’ This was highlighted
in particular among individuals with T2DM in previous
large-scale epidemiological studies and in multiple case
reports where warfarin was associated with an increased
risk of hypoglycaemia. It has been suggested that displaced
plasma protein and cytochrome P450 hepatic metabolic
pathway could be potential mechanisms for the increased
risk of hypoglycaemia.?'*

Given the recent update in the guidelines for OAC
prescribing and the limited research on their use in indi-
viduals with T2DM, this research aimed to describe the
prescribing patterns of OAC medications in individuals
with T2DM in the UK population, as an important step
in investigating its safety within this high-risk population.

The primary objective of this study was to examine the
prescribing trends of OAC medications in individuals
with T2DM from 2001 to 2015, stratified by age, gender
and therapeutic classifications. The secondary objective
was to compare the trend in OAC use in individuals with
AF, with and without T2DM, given that AF is the main
indication for OAC use.

METHODS

Data sources

This was a retrospective drug utilisation study using
primary care data in The Health Improvement Network

(THIN), a UK primary care database containing anony-
mised administrative, clinical and prescribing data from
over 587 practices with more than 13million individ-
uals.” ** THIN is one of the largest sources for primary
care data in the UK and has been validated for epidemi-
ological research purposes.”?” In addition, it has been
used by our team to study prescribing of OAC and various
psychotropic medications.** It holds data on personal
information, health-related behaviours and diagnoses
information, which are recorded and identified using
Read codes.” % Read codes, which are also known as clin-
ical terms, are clinical terminologies used to describe the
care, diagnosis of diseases and treatments of individuals.
Itis used to manage primary care data in electronic health
records.” The database also has prescribing information
that is linked with the British National Formulary. THIN
contains records of prescriptions issued only by general
practitioners and recorded in individuals’ records.

Study population

Data from practices that met the acceptable mortality
reporting (AMR) measures of quality assurance for THIN
data were used in this study. The AMR date is the year
that data reporting is deemed to be complete, based on
information derived from the Office for National Statis-
tics.” The start date was defined as the date of the first
record for T2DM diagnosis. Individuals were included
only if they had an observation period of at least 12
months prior to their start date and were registered with
the general practice during the study period. The end
date was the date were individuals left the practice, died
or transferred out. Individuals with T2DM aged >18and
registered with the THIN database between 2001 and
2015 (of which data were only available up to) were iden-
tified based on the following criteria: (1) a diagnostic
code for T2DM (using Read codes) or (2) a diagnostic
code for any type of diabetes and a record of any oral
hypoglycaemic agent prescription, and the start date
for these individuals was defined as the date of the first
record for diabetes. Individuals who had a diagnostic
code for T2DM accounted for 92.7% of the entire cohort,
while the remaining were of criteria 2. Individuals with a
non-specific code for T2DM and who only had records
for insulin prescription were excluded because they may
have type 1 diabetes mellitus (T1DM), although their age
at first event is taken into account. T2DM is typically diag-
nosed over the age of 30 years; however, the rate of young-
onset T2DM is increasing.” We therefore only excluded
children (less than 18 years old) who were more likely
to have TIDM. Individuals with T2DM receiving at least
one prescription of OAC medication were identified.
OAC medications were consigned into three categories:
warfarin, DOACs (apixaban, rivaroxaban, dabigatran and
edoxaban) and other anticoagulant medications (aceno-
coumarol, pentosan polysulfate and phenindione).
Furthermore, individuals with AF aged >18 years and
registered with THIN were identified using Read codes.
The prescribing of OAC medications in individuals with
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AF with and without T2DM involved a two-step cohort
identification (online supplementary figure SI1). The
first step was designed to identify individuals with AF with
coexisting T2DM, and the latest first record between AF
and diabetes mellitus was counted as the start date (coex-
istence of both diseases) for this cohort. The second step
involved identifying individuals with AF without a diag-
nosis of T2DM, and the start date for these individuals was
the first recorded AF diagnosis. Individuals who developed
AF firstand T2DM later contributed to the AF only cohort
and then to the AF and T2DM cohort. For baseline char-
acteristics, chronic comorbidities were measured over the
12-month period preceding the first OAC prescription.
However, medication use was assessed over the 6-month
period preceding the first OAC prescription.

Statistical analysis

Descriptive statistics were used to describe individuals’
demographics and comorbidities. Continuous data were
reported as mean+SD, and categorical data were reported
as percentages (frequencies). The prevalence of OAC
medications presented per 100 persons with 95% CIs was
calculated on an annual basis by dividing the number of
all individuals prescribed OAC medications in a partic-
ular year over the midyear population of individuals
with T2DM in the same calendar year, stratified by age,
gender and therapeutic classifications. For the secondary
objective, the trend in OAC use in AF individuals with
T2DM was calculated on an annual basis by dividing the
number of AF individuals with T2DM prescribed OAC
medications in a particular year over the midyear popu-
lation of AF individuals with T2DM in the same calendar
year. The trend in OAC use in individuals with AF and
without T2DM was calculated by dividing the number of
AF individuals without T2DM prescribed OAC medica-
tions in a particular year over the midyear population of
AF individuals without T2DM in the same calendar year.
The prescribing trend of OAC medications was assessed
using Poisson model. All analyses were performed using
SAS V.9.4.

The research was reported in accordance with the
Strengthening the Reporting of Observational Studies
in Epidemiology statement (online supplementary table
S1).

Patient and public involvement

We used anonymised administrative data, and it was not
appropriate or possible to involve patients or the public
in the design, or conduct, or reporting, or dissemination
plans of our research.

RESULTS

Demographics and characteristics

During the study period of 2001 and 2015, a total of 361 635
individuals with T2DM were identified, of whom 36 570
received a prescription for OAC. The characteristics of
the entire cohort included in our study are presented at

the time of first OAC prescription. The average age of
individuals at the time of first OAC prescription was 72
(SD, 10.2) years old, and the majority of individuals were
male (59.9%). Around 64.6% of individuals were diag-
nosed with AF and 22.2% were diagnosed with venous
thromboembolism diseases. The baseline demographics
of the study sample are described in table 1.

Trends in prescribing prevalence of 0AC medications in T2DM
Between 2001 and 2015, the prescribing prevalence of
OAG:s in individuals with T2DM increased by 50.0%, from
1781 individuals receiving OAC prescriptions (IROACP)
(4.4 (95% CI 4.2 to 4.6) per 100 persons) in 2001, to
17070 IROACP (6.6 (95% CI 6.5 to 6.7) per 100 persons)
in 2015 (p<0.001), with an average increase of 3.2% per
year (figure 1).

The changes in prevalence of OAC prescribing between
2001 and 2015 stratified by gender are shown in figure 1.
The prescribing prevalence of OAC medications among
men increased by 54.3%, from 4.6 (95% CI 4.3 to 4.9)
to 7.1 (95% CI 6.9 to 7.2) per 100 persons with T2DM,
while the prescribing prevalence of OAC medications
among women increased from 4.0 (95% CI 3.8 to 4.4) to
5.9 (95% CI 5.8 to 6.1) per 100 persons with T2DM, with
an overall increase of 47.5%.

Similarly, the prescribing prevalence of OAC medica-
tions varied among individuals from the different age
groups. The prevalence of OAC medications among indi-
viduals aged 75 years or above increased from 7.1 (95%
CI 6.6 to 7.6) in 2001 to 11.6 (95% CI 11.4 to 11.9) in
2015 per 100 persons with T2DM. However, it was clearly
lower among younger individuals, which increased from
5.7 (95% CI 5.2 to 6.1) in 2001 to 6.5 (95% CI 6.3 to 6.6)
in 2015 per 100 persons with T2DM for individuals aged
between 65 and 74 years, and from 2.0 (95% CI 1.8 to 2.2)
in 2001 to 2.2 (95% CI 2.1 to 2.3) in 2015 per 100 persons
with T2DM for individuals aged below 65 years (figure 2).

Trends in prevalence of OAC prescribing stratified by
medication

Although warfarin was the most common OAC prescribed
during the entire study period (86.3%), its use declined
by 14.0%, from 1761 individuals receiving warfarin
prescriptions (IRWP) (98.9 (95% CI 98.4 to 99.4) per 100
persons) in 2001, to 14533 IRWP (85.1 (95% CI 84.6 to
85.7) per 100 persons) in 2015. In contrast, there was a
corresponding increase in the proportion of individuals
who used DOAGs, from 18 individuals receiving DOAC
prescriptions (IRDOACP) (0.1 (95% CI 0.08 to 0.23)
per 100 persons) in 2010, to 3016 IRDOACP (17.6 (95%
CI 17.1 to 18.2) per 100 persons) in 2015. Other OACs,
including acenocoumarol and phenindione, were less
likely to be prescribed during the entire study period
(0.03%); their prescribing rate decreased from 1.1 (95%
CI 0.7 to 1.7) in 2001 to 0.4 (95% CI 0.3 to 0.5) in 2015
per 100 persons with T2DM (figure 3). In addition, a
small percentage of individuals with T2DM using OAC
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Table 1 Characteristics of the study sample at the time of

first OAC prescription

Demographics

Individuals with T2DM
receiving OAC (%)

Total
Age (mean+SD)
Gender (male)
Social
Smoking
Alcohol drinking
Comorbidities
Atrial fibrillation
Venous thromboembolism
Stroke
Coronary heart diseases
Chronic kidney diseases
Heart failure
Hypertension
Hyperlipidaemia
COPD
PUD
PVD
Bleeding
Depression
Mild liver disease
Moderate to severe liver disease
Medications
Aspirin
Other antiplatelets
Statin
BB
CCB
ACEIs/ARBs
Diuretics
Digoxin
CHA:DS:-VASc score
<2
>2
HASBLED
<2
>2

36570 (100)
72+10.2
21586 (59.9)

3598 (10.0)
23879 (69.6)

23655 (64.6)
8127 (22.2)
7441 (20.3)

12606 (34.4)

10097 (27.6)
8181 (22.3)

25342 (69.3)
8563 (23.4)
3815 (10.4)

10266 (28.0)
3522 (9.6)
8062 (22.0)
8186 (22.8)

146 (0.4)
209 (0.5)

13940 (38.1)

2736 (7.4)
25138 (68.7)
18503 (50.6)
13597 (37.1)
25490 (69.7)
16796 (45.9)
11867 (32.4)

723 (3.06)
22923 (96.4)

1413 (6.0)
22242 (94.0)

Alcohol missing: 10.5%; smoking missing: 3.2%.

CHA,DS,-VASc indicates individuals with congestive cardiac
failure,hypertension, age >75 years (doubled), diabetes mellitus, age 65-74
years,prior stroke or transient ischaemic attack or systemic embolism
(doubled),vascular disease, and gender category (women). CHA,DS -VASc
scoreranges from 0 to 9; higher score indicates higher risk for stroke.
HAS-BLED indicates individuals with hypertension, renal disease,
liverdisease, prior stroke, prior major bleeding, age >65 years, medications
thatpredispose to bleeding (NSAIDs or antiplatelet drugs) and alcohol use
(labileINR not included). HAS-BLED score ranges from 0 to 8 (as labile INR
notincluded in calculation); higher score indicates higher risk for bleeding.
ACEls, ACE inhibitors; ARBs, angiotensin Il receptor blockers; BB, beta-
blocker; CCB, calcium channel blocker; COPD, chronic obstructive
pulmonary disease; INR, international normalised ratio; NSAIDs, non-steroidal
anti-inflammatory drugs; OAC, oral anticoagulant; PUD, peptic ulcer disease;
PVD, peripheral vascular disease; T2DM, type 2 diabetes mellitus.
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Figure 1 Prescribing prevalence of OAC medications
in individuals with T2DM stratified by gender. OAC, oral
anticoagulant; T2DM, type 2 diabetes mellitus.

were prescribed different OAC classes during the same
year, ranging from less than 1% in 2010 to 3% in 2015.

Further stratification by individual OAC drug treat-
ment showed that the prescribing prevalence of rivarox-
aban markedly increased, from 0.1 (95% CI 0.05 to 0.2)
in 2010 to 10.9 (95% CI 10.5 to 11.4) in 2015 per 100
persons with T2DM, while the prescribing prevalence of
dabigatran increased to a lesser degree, from 0.03 (95%
CI0.001 t0 0.07) in 2010 to 2.7 (95% CI 2.5 t0 2.9) in 2015
per 100 persons with T2DM. In addition, the prescribing
prevalence of apixaban increased from 0.05 (95% CI 0.01
to 0.08) in 2010 to 4.36 (95% CI 4.1 to 4.6) in 2015 per
100 persons with T2DM (figure 4).

Trends in prescribing prevalence of OACs in AF individuals
with and without T2DM

The prescribing prevalence of OAGCs in AF individuals
with and without coexisting T2DM maintained a parallel
increase. Individuals with AF and T2DM had a higher rate
of OAC medications prescribing compared with those
without T2DM (38.2% vs 26.4%, respectively). The prev-
alence of prescribing ranged from 46.6 (95% CI 43.5 to
49.7) in 2001 to 59.0 (95% CI 58.3 to 60.0) in 2015 per
100 persons for individuals with AF and T2DM, and from
36.0 (95% CI 35.1 to 36.7) to 49.7 (95% CI 49.4 to 50.0)
per 100 persons between 2001 and 2015 for individuals
with AF without T2DM (figure 5).

=4—75 and above —#—65-74 Below 65

Prevalence of OACs prescribing in T2DM
individuals per 100 persons stratified by age group
S

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Year

Figure 2 Prescribing prevalence of OAC medications
in individuals with T2DM stratified by age. OAC, oral
anticoagulant; T2DM, type 2 diabetes mellitus.
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Figure 3 Prescribing prevalence of OAC medications in
individuals with T2DM stratified by medication class. DOAC,
direct oral anticoagulants; OAC, oral anticoagulant; T2DM,
type 2 diabetes mellitus.

DISCUSSION

This study investigated the drug utilisation pattern of OAC
medications in individuals with T2DM, and in individuals
with AF with and without T2DM. The following are the
key findings: (1) The prescribing prevalence of OACs in
individuals with T2DM has increased markedly between
2001 and 2015. (2) The increase in the prescribing prev-
alence of OACs was not consistent across individuals of
different genders and age groups; men and individuals
aged 75 years and above had a higher prescribing prev-
alence compared with women and individuals younger
than 75 years. (3) The prescribing of DOACs is clearly
replacing the prescribing of warfarin since their introduc-
tion to the UK market in 2011.

Previous studies investigating the trend of OAC
prescribing in individuals with T2DM are limited. A
previous study by Hamada and Gulliford." examined the
trend of cardiovascular medication prescribing in indi-
viduals with diabetes aged 80 years or above in the UK
between 1990 and 2010 concluding that the prescribing
of OAGs in individuals with T2DM had increased from
5% in 1999 to 19% in 2010. These results showed similar
trends to our study in the increase of OAC prescrip-
tions in T2DM. However, our results showed that OAC
prescriptions increased less sharply, which is explicable
by restriction of their population to include only individ-
uals aged 80 years and older. Despite this, age is consid-
ered a risk factor for many conditions for which OACs
are indicated, and our results showed an increased rate
of OAC prescribing among individuals aged 75 years and
above, which was also similar to a previous study that
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Figure 4 Prescribing prevalence of OAC medications in
individuals with T2DM stratified by individual medication.

OAC, oral anticoagulant; T2DM, type 2 diabetes mellitus.
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Figure 5 Prescribing prevalence of OAC medications

in individuals with AF with and without T2DM. AF, atrial
fibrillation; OAC, oral anticoagulant; T2DM, type 2 diabetes
mellitus.

used primary care data in the UK.*® Furthermore, an
increasing prescribing prevalence of DOACs in the last
few years has been reported in several studies that exam-
ined the trend of OACGs in the general population or in
individuals with AF across different countries.” Alalwan
et al,” using data from MarketScan Medicare, reported
that DOACs increased from 1.39% (95% CI 1.34% to
1.44%) in 2010 to 28.33% (95% CI 28.14% to 28.52%)
in 2014. Similarly, Loo et al® found that the rate of initi-
ation of DOAC increased significantly, particularly from
2012 onwards, with a 17-fold increase from 2012 to 2015
(relative risk (RR) 17.68; 95% CI 12.16 to 25.71). The
findings presented in our study, and specifically related
to DOAGs’ prescribing trend, are in line with previous
findings; however, it is important to highlight that those
studies concerned the general population and were not
specific to T2DM.**

This study showed thatsince the introduction of DOACs,
individuals with T2DM using OACs were prescribed
different classes of OAC, possibly due to individuals
switching from one class to another. DOACs have been
reported to be non-inferior to warfarin in the prevention
of major strokes and embolic events in different clinical
trials and observational studies.”*™* Evidence from meta-
analyses showing better efficacy and non-inferior safety
when comparing DOACs and warfarin could be a reason
for the paradigm shift in favouring the prescribing of
DOACs."* This led to a change in the UK National Insti-
tute for Health and Care Excellence (NICE) guidance for
the management of AF,” and as of 2014 DOACs have been
recommended as firstline therapy for AF.*® However, it
is crucial to recognise that older people with comorbid-
ities were excluded or underrepresented in the pivotal
clinical trials of DOACs, and therefore DOACs should
be prescribed with caution and there should be strict
monitoring in this population.47 Another major issue
with warfarin is that it is more prone to several drug—food
and drug-drug interactions,” ™ * which could explain
why DOACGs are being prescribed more favourably in
the recent years compared with warfarin, especially
accounting for elements such as ageing and polyphar-
macy. Nonetheless, a major advantage of DOAG:s is their
wider therapeutic index and that they do not require
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regular monitoring during intake for international
normalised ratio compared with warfarin.**™!

The results of this study highlighted that individuals
with T2DM receiving OACs have a high-risk profile of
cardiovascular comorbidities including hypertension,
coronary heart disease, heart failure, peripheral vascular
diseases and hyperlipidaemia (table 1), where it could
be associated with the initiation of OAC prescribing.*
However, due to the nature of this descriptive study, it is
difficult to draw this conclusion and we urge for further
studies to investigate this association.

As expected, our results showed that AF was the main
indication for OAC prescriptions among individuals with
T2DM. Several international guidelines, including those
from the USA,52 Europe11 and the UK,8 have recom-
mended the use of OACs in individuals with AF based
on CHAD529 and CHA,DS,-VASc score.'’ This was also
in line with our results, which showed that individuals
with AF and coexisting T2DM had a higher rate of OAC
prescribing compared with AF individuals without T2DM.
However, our results showed a higher prescribing rate of
OAC among men compared with women, which is similar
to other studies that highlighted the higher prevalence of
OAC prescribing among men.

Strengths and limitations

To the best of our knowledge, this is the first study that
examined the overall and stratified trend of OAC medica-
tion prescribing in individuals with T2DM over a 15-year
period. This study used a clinical record primary care
research database which was representative of the UK
general population.

However, this study has some limitations. First, OAC
prescribing may be underestimated as THIN database only
contains information from the primary care setting, and
therefore it was not possible to include individuals treated
in different healthcare settings (secondary, tertiary,
private), and this can create gaps in the data recorded
by THIN on the treatment of individuals. However, the
UK National Health Service heavily subsidises the treat-
ment of chronic illness, and the majority of individuals
with chronic illness are looked after by primary care;
therefore, our results should not be affected significantly.
Second, individuals were identified using relevant Read
code lists and algorithms. Codes were selected with refer-
ence to clinicians’ comments and previously published
studies. However, as described in the Methods section,
there is a possibility of misclassification in identifying
individuals with T2DM. This may have led to overestima-
tion of T2DM diagnoses in the study; however, it is also
important to mention that individuals who had a diag-
nostic code for T2DM contributed to over 92% of the
study cohort. Therefore, it is reasonable to assume that
this did not have a major impact on our findings. THIN is
a medical record database and therefore similar to other
clinical databases. It was not possible to confirm if individ-
uals were adherent. Furthermore, in the secondary objec-
tive of this study, we did not adjust for CHA,DS,-VASc in

the comparison between the trend in OAC use in AF indi-
viduals with and without T2DM. However, CHA2DSQ-VASC
was introduced in 2010" and was only implemented in
the NICE guidelines in 2014% considering that our study
end date was 2015, the practice will not be reflected in
our study period.

Future studies are warranted to investigate the safety
of the concurrent use of antidiabetic medications and
OAC medications for possible drug—drug interactions,
especially when warfarin is the drug of choice. However,
with DOACGCs being relatively new to the market and
rapidly replacing warfarin, it is imperative to investigate
the effect of concomitant use of this class of medication
and the risk of hypoglycaemia or bleeding. This will
identify medications that are associated with higher risk,
and thus improve the safety of OAC use in individuals
with T2DM.

CONGCLUSIONS

This study highlights a clear change in prescribing pattern
towards DOAC use compared with warfarin since its intro-
duction to the UK market, which is consistent with the
UK guidelines. However, there is a lack of studies exam-
ining their safety when used in individuals with T2DM.
Further studies are warranted to investigate the safety of
the concurrent use of antidiabetic and OAC medications
for possible drug—drug interactions.
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