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Rationale and background

There are limited data on prescription and usage patterns of
NOAC:s in the UK among patients with NVAF. This
information is, however, needed to evaluate continuation with
therapy and compliance with the drug labelling information.

Research question and
objectives

This population-based descriptive study characterized first-
time users of apixaban, dabigatran and rivaroxaban in NVAF
patients and patterns of use in routine UK primary care.

Primary objectives

* To describe baseline characteristics of patients with
NVAF who are prescribed apixaban, dabigatran or
rivaroxaban) for the first time for stroke prevention, and
to compare these with the corresponding characteristics of
patients in clinical trials.

» To assess the pattern of use (daily dose, dose posology,
treatment duration, naive status) of rivaroxaban,
dabigatran and apixaban for stroke prevention in NVAF
patients in the UK.

* To assess the proportion of patients with NVAF and renal
impairment who are prescribed rivaroxaban, dabigatran,
or apixaban at the index date, and to assess the daily dose,
dose posology and duration of NOAC treatment.

Secondary objective

* To determine time-trends in the characteristics of
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first-time use of rivaroxaban, dabigatran and apixaban in
patients with NVAF.

Study design

Population-based cohort study.

Setting

UK primary care, 01 January 2011 to 31 December 2016.

Subjects and study size,
including dropouts

The study population included 30,467 individuals with NVAF
aged >18 years with a first recorded prescription (index date)
for apixaban, dabigatran or rivaroxaban.

Variables and data sources

Patient characteristics at the index date: demographics,
lifestyle variables, healthcare use, comorbidities (including
renal function calculated from estimated glomerular filtration
rates values), co-medications and oral anticoagulant (OAC)
naive status.

NOAC prescriptions: dose, dose posology, duration of use of
index NOAC, appropriateness of dosing, discontinuation,
switching and reinitiation, predictors of discontinuation and
inappropriate dosing.

Data sources: The Health Improvement Network and Clinical
Practice Research Datalink databases of primary care
electronic health records.

Results

A total of 30,467 patients with NVAF starting OAC therapy on
a NOAC: 15,252 (50.1%) patients started NOAC therapy on
rivaroxaban, 10,834 (35.6%) on apixaban and 4381 (14.4%)
on dabigatran. The majority of patients prescribed a reduced
dose were aged 70 years or older (apixaban 93.6%, dabigatran
88.4%, rivaroxaban 91.4%), and were moderately or severely
frail (apixaban, 70.2%, dabigatran 61.7%, rivaroxaban 74.0%)

The mean age of patients was 74—75 years, which is just
slightly higher than that seen among the three pivotal NOAC
AF clinical trials. The gender ratio in our study population was
more balanced (50-60% were male) than that in the NOAC
AF trials where >60% were male. OAC naive status was:
apixaban 53% (vs. 43% in ARISTOTLE), dabigatran 42% (vs.
50% in RE-LY), rivaroxaban 47% (vs. 38% in ROCKET-AF).
Hypertension was the most commonly recorded comorbidity
(approx. two-thirds of patients in each NOAC cohort), which
is less than that seen among participants in ARISTOTLE
(87%), RE-LY (79%) and ROCKET-AF (90%). Heart failure
was notably less prevalent (approximately 17% in each cohort)
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than patients in the clinical trials (36% in ARISTOTLE, 32%
in RE-LY and 63% in ROCKET-AF). Approximately a third
of patients in each cohort were obese, while a little under a
third each had IHD and hyperlipidaemia. Most patients had
normal renal function (apixaban 67.3%, dabigatran 74.4%,
rivaroxaban 70.1%), a medium risk of bleeding (HAS-BLED
score of 1-3) and a high mean CHA2DS2-V ASc score
(comorbidity index) of between 3.5 and 3.7. Approximately
two-thirds of patients in each NOAC cohort (approx. two-
thirds) had a CHADS; score of between 0 and 2, in line with
scores seen among ARISTOTLE and RE-LY trial participants,
but indicating a lower comorbidity profile than participants in
ROCKET-AF. As expected from patients’ comorbidity profile,
the most frequently prescribed comedications were
antihypertensives, statins, proton pump inhibitors, antiplatelets
and diuretics.

The majority of patients were prescribed an appropriate dose
according to the EU labels: apixaban 74.9 %, dabigatran
74.4%, rivaroxaban 84.2%. There was a trend towards dose
reduction with increasing renal impairment. Among patients
with severe renal impairment, the majority received a reduced
dose NOAC: apixaban 91.1%, dabigatran 80.0%, rivaroxaban
83.0%. Potential underdosing occurred in 21.6% of patients
starting NOAC therapy on apixaban compared with 8.7%
starting on dabigatran and 9.1% starting on rivaroxaban.
potential overdosing was more frequent for dabigatran (16.9%)
than for rivaroxaban (6.6%) or apixaban (3.5%).

In the discontinuation analysis (N=11,481), one-year
discontinuation rates were: apixaban 26.1%, dabigatran 40.0%,
rivaroxaban 29.6%. One-year re-initiation rates were:
apixaban 18.1%, dabigatran 21.7%, rivaroxaban 17.3%;
(>293% of re-initiations were with the index NOAC). Switching
rates were: apixaban 2.8%, dabigatran 8.8%, rivaroxaban
4.9%; discontinuation with no reinitiation was: apixaban 5.2%,
dabigatran 9.6%, rivaroxaban 7.4%. Compared with patients
starting on apixaban, ORs (% ClIs) for discontinuation due to
switching were 4.28 (95% CI: 3.24-5.65) for dabigatran and
1.89 (95% CI: 1.49-2.39) for rivaroxaban. Severely reduced
renal function was a predictor of any discontinuation, OR 1.77
(95% CI: 1.28-2.44). Only 7% of NVAF patients in our study
permanently discontinued OAC therapy (i.e. discontinued their
index NOAC and did not reinitiate and type of OAC).
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Discussion

Our findings highlight the importance of monitoring the
prescribing of NOAC:s in the post-marketing period. Further
research is warranted into reasons for inappropriate prescribing
of reduced and standard dose NOACs in UK primary care, the
impact this has on risks of clinical outcomes, including stroke,
systemic embolism and major bleeding in this setting, and
ways to improve levels of correct dosing to ensure patients
receive maximum benefit from treatment. Efforts are needed to
increase NOAC continuation rates in order to increase the
number of NVAF patients benefitting from NOAC-mediated
stroke protection, and well-designed large cohort studies are
warranted to quantify the impact of interrupting NOAC
therapy on thromboembolism risk. Our findings also
underscore the importance of considering differences in
characteristics when comparing outcomes between real-world
populations prescribed NOACs for SPAF and NOAC-AF
clinical trials.

Marketing Authorization
Holder(s)

Bayer AG, 51368 Leverkusen

Names and affiliations of
principal investigators

Principal Investigator: FFD

Co-investigator: ">

Spanish Centre for Pharmacoepidemiologic Research (CEIFE)
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Phone: PP

Email: PPP
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2. List of abbreviations

AF Atrial fibrillation

ACE Angiotensin-Converting Enzyme
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MAH Marketing Authorization Holder
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N/A Not Applicable

NOACs Non-Vitamin K antagonist oral anticoagulants

NSAIDs non-steroidal anti-inflammatory drugs
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OAC oral anticoagulant

OTC over-the-counter
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4. Other responsible parties
None

5. Milestones
Table 1. Milestones

Milestone Planned date Actual Date Comments

Ethics Submission & January 2017 March 2017

Approval

Study Start January 2017 March 2017 Collecting data
retrospective from 1st
January 2011

Start of data analysis April 2017 July 2017 Collecting data up to last
available database update
(December 2016)

Registration in the EU April 2017 April 2017

PAS register

Final report of study August 2017 March 2019 Sub-analyses

results
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6. Rationale and background

Prior to the introduction of non-vitamin K antagonist oral anticoagulants (NOACs), vitamin K
antagonists (VKAs) were the standard treatment for antithrombotic prevention in atrial
fibrillation (AF).(1) Non-vitamin K antagonist oral anticoagulants have been shown to have a
favourable efficacy and safety profile compared with VKAs. Four NOACs (apixaban,
dabigatran, rivaroxaban and edoxaban) are currently approved in the United Kingdom (UK)
for the prevention of stroke and systemic embolism in patients with non-valvular AF (NVAF).
The NOACs have several advantages compared with VKAs, including the use of a fixed
dosing regimen with no need for international normalized ratio (INR) monitoring, and fewer
drug-drug interactions. Two classes of NOACs are currently available: oral direct thrombin
inhibitors (dabigatran) and oral direct factor Xa inhibitors (apixaban, rivaroxaban and
edoxaban). Unlike VKAs, which block the formation of multiple active vitamin K-dependent
coagulation factors (factors 11, VII, IX, and X), these drugs block the activity of one single
step in the coagulation cascade.

Anticoagulant treatment should be individualized based on patients’ age, renal function,
comorbidities, and concomitant treatments. There are limited data on prescription and usage
patterns of NOAC:s in routine care for the prevention of stroke in patients with NVAF in the
UK, yet evaluating the usage patterns of NOAC:s is essential to study continuation with
therapy appropriateness with labelling information.

7. Research question and objectives

This population-based observational study aimed to characterize patients with NVAF
(including those with renal impairment) who were new users of a NOAC (apixaban,
dabigatran or rivaroxaban) for stroke prevention, and to assess patterns of NOAC use in these
patients in routine UK primary care.

7.1 Primary objectives

Among patients with NVAF prescribed either apixaban, dabigatran or rivaroxaban for the first
time in UK primary care, the primary and secondary study objectives were:

e To provide baseline characteristics of NVAF patients who are prescribed with any of
the three NOACs (apixaban, dabigatran and rivaroxaban) for the first time for stroke
prevention and contrast with the corresponding characteristics of patients in clinical
trials.

e To assess the pattern of use (daily dose, dose posology, treatment duration, naive
status) of apixaban, dabigatran or rivaroxaban in the UK for stroke prevention in
NVAF patients

e To assess the proportion of NVAF patients with renal impairment who are prescribed
with apixaban, dabigatran or rivaroxaban at the index date including their treatment
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characteristics (daily dose, dose posology, duration).

7.2 Secondary objective

e To determine time-trends in the characteristics of first-time use of rivaroxaban,
dabigatran and apixaban in NVAF patients.

8. Amendments and updates
Nr. | Date Section of study Amendment or Update | Reason
protocol

The underlying cohorts
for the study drugs
created had to be
corrected as we
identified an error in

Revision of all the tables selection. This led to

1 15 March 2019 | Section 9 to Annex 2 }
and text in the report

change in the number of
patients in respective
cohorts and hence the
whole report had to be
revised.

9. Research methods
9.1 Study design

This was a population-based cohort study designed to describe the characteristics of patients
with NVAF who were first-time users of a NOAC, and to describe patterns of NOAC use
among these patients in UK primary care. This study applied a new-users (initiators)
design.(2) New users were individuals with a first prescription for one of the NOAC
medications of interest in the database. The study protocol was approved by independent
Scientific Research Committees (reference SRC 17THINO014 for THIN, and ISAC 17_020R
for CPRD).

9.1.1 Primary endpoints

The primary endpoints of the study were to determine in patients with NVAF (including those
with renal impairment) prescribed either apixaban, dabigatran or rivaroxaban for the first
time:

e Baseline characteristics of patients
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e Daily dose, dose posology, oral anticoagulant (OAC) naive status, treatment duration
of NOAC:s prescribed

e Percentage of patients appropriately dosed — patients correctly prescribed a NOAC
dose according to the European Union [EU] labels.(3,4,5)

e Percentage of patients inappropriately dosed — patients prescribed an initial NOAC
dose not in line with the EU labels, which included both underdosed patients (patients
eligible for a standard dose who were prescribed a reduced dose) and overdosed
patients (prescribing of a higher than recommended dose or any dose when
contraindicated).

e Percentage of patients prescribed an initial NOAC dose according to renal function
status.

e Patient characteristics predictive of NOAC underdosing/overdosing.

e Percentage of patients discontinuing treatment with the index NOAC during the first
year of treatment among patients with at least two prescriptions for their index NOAC
and at least 1 year follow-up after the index date (using THIN database only for the
period 01 JAN 2012 to 31 DEC 2016). Discontinuation of the index NOAC was
defined as either a switch to another NOAC or to a VKA during the index NOAC
treatment period or in the 30 days after, or if there was a gap in treatment of >30 days
between the end of an index NOAC prescription and the issue date of the next index
OAC prescription (if any). All other patients were considered to be continuous users
of their index NOAC during the first year of treatment

o Percentage of NOAC discontinuers who a) switched from their index NOAC
to a different NOAC, (b) switched from their index NOAC to a VKA, ¢)
reinitiated OAC therapy with either the same NOAC, a different NOAC or a
VKA after a gap of >30 days between the end of the last index NOAC
prescription and the next prescription for an OAC, d) who did not re-start OAC
therapy at all.

o Characteristics of patients predictive of NOAC discontinuation

9.1.2 Secondary endpoint

e Time-trends in the characteristics of patients with NVAF newly prescribed a NOAC
and time-trends in characteristics of the index NOAC.

9.2 Setting

The study was set in UK primary care using data from two primary care databases of
anonymized electronic health records (EHRs) — The Health Improvement Network and
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Clinical Practice Research Datalink GOLD (CPRD GOLD) (see Section 9.5 for details)

during the period 01 JAN 2011 to 31 DEC 2016.

9.3 Subjects

9.3.1 First-time users of a NOAC

The study population included all patients aged >18 years with a first recorded prescription
(index date) for apixaban, dabigatran or rivaroxaban between 01 JAN 2011 and 31 DEC 2016.
Patients were required to have been registered with a primary care practitioner (PCP) for >1
year before their first NOAC prescription and to have >1 year prescription history. Only
patients with NVAF were included for analysis. These were identified as those with a record
of AF any time before the index date or in the 2 weeks after the index date, and with no record
of heart valve replacement or mitral stenosis during this time. We also excluded patients with
a record of deep vein thrombosis (DVT), pulmonary embolism (PE), or hip/knee surgery in
the 3 months before the index date because these could all have been alternative reasons for
NOAC initiation. As some general practices contribute data to both THIN and CPRD, we
included patients from all practices contributing to THIN plus those exclusively contributing
to CPRD. To identify and exclude duplicated practices, the method of matching of
anonymized patient characteristics was applied.(3),(4)

9.3.2 Identification of the three NOAC cohorts

Three mutually exclusive study cohorts were identified based on the first prescribed NOAC
(index NOAC) — apixaban, dabigatran or rivaroxaban (Figure 1). Patients who were
prescribed two different NOACs on the same day were excluded. Patients qualifying as a new
user of more than one NOAC during the study period with different index dates (i.e.
switchers) were assigned to the cohort of the first prescribed NOAC.

9.3.3 Eligibility to receive standard of reduced dose NOAC

Patients were categorised as eligible for standard or reduced dose NOAC therapy or ineligible
for NOAC therapy (i.e. contraindicated) based on the approved European Union (EU) label
for each respective NOAC,(3-5) adapted to the information recorded in the databases
(Appendix Table 1). For the prevention of stroke and systemic embolism in adults with
NVAF, the recommended standard doses according to the EU labels are 5 mg twice daily for
apixaban, 150 mg twice daily for dabigatran and 20 mg once daily for rivaroxaban; the
recommended reduced doses are 2.5 mg twice daily for apixaban, 110 mg twice daily for
dabigatran and 15 mg once daily for rivaroxaban. Hereafter, for simplicity, these doses are
termed ‘daily dose’. Dose reduction recommendations for rivaroxaban are based on renal
function,(5) while dose reduction for dabigatran considers renal function, age, concomitant
medications and other comorbidities.(4) For apixaban, at least two of the following criteria are
to be met for dose reduction: >80 years, body weight <60 kg, serum creatinine >1.5mg/dL.(3)
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9.4 Variables
9.4.1 NOAC dose and dose posology

The dose of the index NOAC prescription and dose posology was derived from the
description of the prescribed product. Dose posology was also derived from the recorded
instructions in the free text (see Section 9.5). A posology of three or more doses per day was
considered invalid. If unclear, the daily dose of the first prescription was assigned by applying
the algorithms for deduplication and daily dose assignment described as follows:

9.4.1.1 Deduplication
For two or more prescriptions for the same NOAC issued on the same day (concurrent
prescriptions), deduplication was performed based on the following algorithm:

e If concurrent prescriptions were of the same strength then the prescription with the
greatest quantity of tablets was selected.

e If concurrent prescriptions were for rivaroxaban but were for different strengths with
one prescription being for 15 mg, then this 15 mg prescription was selected.

e If'the above didn’t apply and if there was another prescription of the same NOAC
within a window of 30 days after the end of supply of the longest concurrent
prescription, and this prescription was for the same strength of one of the original
concurrent prescriptions, then this prescription was selected.

e If'the above didn’t apply then the first prescription issued as recorded in the database
was selected.

9.4.1.2  Daily dose assignment
Following the deduplication process (where required), the daily NOAC dose was computed as
follows:

e Ifthe posology directly derived from the text-based dosage instructions had a value of
1 or 2 then the corresponding value of posology of 1 or 2 was assigned.

e If'the above didn’t apply and if the NOAC prescription was apixaban or dabigatran,
then posology was assigned to 2.

e Ifthe above didn’t apply and if the NOAC was rivaroxaban then the posology was
assigned to 1, unless one of the following scenarios were present:

o when there were concurrent prescriptions for 15 mg strength and 20 mg
strength tablets, then the posology was assigned to 2 for the 15 mg strength
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tablet prescription (this rule applied even when dosage instructions gave valid
values of 1).

o when the rivaroxaban prescription was for tablets of 15 mg strength with a
quantity of 42 tablets (irrespective of another concurrent rivaroxaban
prescription), then the posology was assigned to 2.

Following these steps, the daily dose was derived as the product of the posology value and the
strength of the selected NOAC prescription. This was followed by a process of manually
changing the daily dose of rivaroxaban assigned to 40 mg to 20 mg when the posology
derived from dividing the quantity (number of tablets) by the days between consecutive
prescriptions (gap between prescriptions of less than 90 days) resulted in a 20 mg daily dose
(in this scenario, any information in the instructions field was ignored).

94.2 Patient characteristics

Information on the following patient characteristics was extracted from the databases:

e Demographics: age, sex and Townsend score measure of socioeconomic deprivation
at the index date

e Lifestyle variables: smoking status, body mass index (BMI; from recorded height and
weight measurements) and alcohol status, using the most recently recorded
value/status before the index date

e OAC naive status: patients were categorised as oral anticoagulant (OAC) non-naive if
they had a prescription for any OAC before their index NOAC (or a clinical entry
implying previous use of any OAC, warfarin monitoring or international normalized
ratio >2); otherwise they were considered to be OAC-naive.

e Other anticoagulant use: type and duration of another anticoagulant use before the
index date (warfarin or low-molecular weight heparin [LMWH])

e Renal function: ascertained using the closest valid serum creatinine value to the index
date (within the year before or in the week after) to estimate glomerular filtration rate
(eGFR) expressed as mL/min/1.73m? applying the Chronic Kidney Disease (CKD)
Epidemiology Collaboration equation,(6) but omitted ethnicity because this is not
routinely recorded in UK primary care: eGFR = 141 x min (Ser /k, 1)a x
max(Scr /k, 1)-1.209 x 0.993Age x 1.018 [if female] x 1.159 [if black], where: Scr is
serum creatinine in mg/dL; « is 0.7 for females and 0.9 for males; a is —0.329 for
females and —0.411 for males; min indicates the minimum of Scr /k or 1, and max
indicates the maximum of Scr/x or 1. Coded clinical entries indicating CKD stage,
renal dialysis or kidney transplant were also used to determine renal function. Renal
function was categorised as normal (eGFR >50 ml/min/1.73 m?), mild-to-moderate
impairment (eGFR 30-50 ml/min/1.73m?) and severe impairment (¢GFR<30
ml/min/1.73m?).
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e CHA:DS>-VASc score for stroke risk: using patients’ recorded history of congestive
heart failure, hypertension, age, diabetes mellitus and prior stroke/ transient ischaemic
attack [TIA] (CHADS; score was also calculated because this was assessed in the
pivotal studies for the NOACs investigated in this study).

e HAS-BLED score for major bleeding risk: using the recorded history of hypertension,
renal disease, liver disease, stroke history, prior major bleeding or predisposition to
bleeding, age >65 years, medication use predisposing to bleeding, history of alcohol
use).

e Frailty using a frailty index developed for research using primary care databases,(7)
based on a wide range of symptoms, signs, diseases, disabilities, abnormal laboratory values
and social circumstances, and categorising patients as fit, mildly frail, moderately frail or
severely frail.

e Co-medication use: prescription of the following medications in the 12 months either
side of the index date: antiplatelet drugs (low-dose aspirin, clopidogrel, dipyridamole,
prasugrel, ticlopidine and ticagrelor), anticoagulants (including rivaroxaban,
dabigatran, apixaban, warfarin, and LMWH), antiarrhythmic drugs, antihypertensive
drugs, statins, anti-diabetic agents, non-steroidal anti-inflammatory drugs (NSAIDs),
oral steroids, acid-suppressive drugs, disease-modifying anti-rheumatic drugs,
antidepressants, antipsychotic drugs, oral contraceptives, hormone-replacement
therapy, strong inhibitors of either cytochrome P450 3A4 or P-glycoprotein (e.g. the
systemic azole antimycotics ketoconazole, itraconazole, voriconazole and
posaconazole and the HIV-protease inhibitor ritonavir), strong CYP3A4 inducers (e.g.
rifampicin, phenytoin, carbamazepine or phenobarbital) and fluconazole

e Comorbidities (any time before and including the index date): haemorrhagic disease,
intracranial haemorrhage, urogenital bleeding, gastrointestinal bleeding, liver disease,
pancreatic disease, cancer, cardiovascular disease (acute myocardial infarction,
coronary artery disease, congestive heart failure, ventricular arrhythmia and peripheral
arterial disease [PAD]), cardiovascular risk factors (hypertension, diabetes mellitus,
hyperlipidaemia and obesity), stroke/TIA, respiratory disease (asthma and chronic
obstructive pulmonary disease [COPD]), rheumatoid arthritis, osteoarthritis,
gastrointestinal disease, liver disease, pancreatic disorders, and alcohol-related
disorders

e Healthcare use in the year before the index date and in the year after the index date
(number of PCP visits, outpatient visits and hospital admissions).

9.4.3 Appropriate dosing

Appropriate dosing was defined as patient being prescribed the correct recommended dose
based on the approved EU label. Inappropriate dosing was defined as a patient being
prescribed a dose not in line with the EU label — this included both underdosed patients
(prescribing of a reduced dose NOAC to patients eligible for a standard dose) and overdosed

19330; THIN-CPRD Study; v1.4, 21 MAY 2019 Page 19 of 142



Reference Number: RD-SOP-1216 E
Best Practice Document Version: 5 BA\éER
R

patients (prescribing of a higher dose than recommended or any dose when contraindicated).

94.4 Duration of NOAC use

For each NOAC cohort, the duration of first episode of continuous treatment was calculated.
Continuous use was defined as when there was no gap between the end of supply of a
prescription and the next prescription of >30 days or no prescription thereafter.

9.4.5 Discontinuation of NOAC use

1-year discontinuation patterns of NOAC use was evaluated using a subset of 11,481 patients
in THIN database only who had at least 2 prescriptions for the index NOAC and at least 1
year follow-up from the index date during the period 01 JAN 2012 to 31 DEC 2016.
Discontinuation of the index NOAC was defined as either a switch to another NOAC or to a
VKA during the index NOAC treatment period or in the 30 days after, or if there was a gap in
treatment of >30 days between an index NOAC prescription, if any (i.e. between the end of an
index NOAC prescription and the issue date of the next index NOAC prescription).
Discontinuers who did not switch were categorised as re-initiators, and these were further
divided according to whether they reinitiated treatment on the index NOAC, on a different
NOAC, on a VKA or whether they stopped OAC treatment (non-reinitiators). All other
patients were considered to be continuous users of their index NOAC during the first year of
therapy.

9.5 Data sources: Clinical Practice Research Datalink GOLD and The Heath
Improvement Network

The Heath Improvement Network and CPRD GOLD are two similarly structured validated
UK databases of anonymized primary care EHRs representative of the UK demographic.(8-
11) The databases hold clinical and prescribing information entered by primary care
practitioners (PCP) as part of routine patient care, and cover approximately 5% and 7% of the
UK population, respectively. Medical events (e.g. symptoms, diagnosis, hospital referrals) are
entered using Read codes,(12) although there is a free text field for manual data entry
(currently available in THIN but not CPRD GOLD). Prescriptions are linked to multilex
codes, (13) and are automatically recorded upon issue.

In this study, we used both databases because this enabled the acquisition of a larger database
than would have been obtained if using only CPRD GOLD (approximately 25-30% greater).
Therefore, we used all THIN practices and only included information from those CPRD
practices that do not contribute to THIN. To identify and exclude duplicated practices
between THIN and CPRD GOLD, matching of anonymized patient characteristics was
applied.(14) Free-text comments entered by PCPs in patients’ individual HER were available
for patients registered in practices contributing to THIN but not in those exclusively
contributing data to CPRD GOLD.
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9.6 Bias

This drug utilization study was based on data from PCPs across the UK providing complete
coverage of all patient age groups with no selection bias. As all data recorded was
independent of patients’ recollection, recall bias would not be present. It is possible that some
indications for NOACs use were misclassified if there were inaccuracies in recording.

9.7 Study size

All data available during time of study (01 JAN, 2012-31 DEC, 2016) was used, i.e. all
patients with NVAF who were and was based on all first-time users of either apixaban,
dabigatran or rivaroxaban, who met all other study inclusion criteria.

9.8 Data transformation

All material, including the study protocol, a copy of Scientific Review Committee approval,
algorithms and data collections, datasets, SPSS programs, results from validation exercises
and questionnaires, final SPSS programs, and final report and publications, were kept in one
folder cross-shared by the CEIFE team. All data were kept in a secure location (all material is
kept for a minimum of 10 years) and monthly back-ups were performed. As is standard
practice, one researcher prepared the list of codes, tested the computer algorithms to be used
and ran the statistical analysis after agreement on all phases of analyses with the rest of the
team. As a measure of quality control (to minimise data errors), a researcher from CEIFE
independently performed several checks by reviewing commands and analyses.

9.9 Statistical methods

9.9.1 Main summary measures

For the primary objectives, descriptive analyses were carried out for each NOAC cohort using
frequency counts and percentages for quantitative variables, and means with standard
deviation (SD) and ranges for continuous variables. These analyses included a description of
the following:

e patient characteristics (demographics, OAC naive status, lifestyle factors,
comorbidities, comedications and healthcare use) for the whole study period (2011-
2016) for both the entire cohort as well as according to the daily dose of the index
NOAC (standard or reduced).

e patient characteristics (as above) for the entire cohort for each individual study year.

e patient characteristics (including age, bodyweight and renal function) according to the
dose of the index NOAC

e dose and dose posology of index NOAC for the whole study period as well as for each
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e dose at 6 months following the index date among patients with either continuous or
non-continuous NOAC treatment according to dose of index NOAC (only for patients
who were current users of the index NOAC at 6 months).

e dose and dose posology of the index NOAC over whole study period stratified by
renal function and by eligibility to receive standard or reduced dose NOAC.

e duration of continuous NOAC use.

o the percentage of patients appropriately dosed (see Section 9.1.1), both overall and
according to 1) eligibility to receive a standard or reduced dose NOAC, ii) whether the
daily dose of the index NOAC was a standard or reduced dose, iii) renal function

e patient characteristics predictive of inappropriate underdosing/overdosing.

In addition, in the discontinuation analysis (using the subset of 11,481 patients in THIN) the
following outcomes were described during the first year from start of NOAC therapy:

o the percentage of patients who i) discontinued treatment with the index NOAC, ii)
switched from their index NOAC to another OAC (a different NOAC or a VKA), iii)
discontinued their index NOAC and reinitiated treatment with the same NOAC, a
different NOAC or a VKA, iv) discontinued their index NOAC and did not reinitiate
with any OAC therapy

e time to NOAC discontinuation (among patients who discontinued with the index
NOAC); time to OAC reinitiation (among patients who discontinued with the index
NOAC but reinitiated OAC therapy).

e patient characteristics predictive of discontinuation with the index NOAC, calculating
ORs with 95% Cls comparing the odds of discontinuers having a particular
characteristic with the odds of non-discontinuers having that particular using logistic
regression.

For the secondary study objective of describing time trends of new users of NOACs across
the study period, the cumulative incidence of new users of each NOAC for SPAF were
calculated using individual in THIN database only. We were unable to use GPRD-GOLD for
this analysis because we did not have access to data on the population denominator.
Cumulative incidence rates were calculated for each NOAC in each study year, as well as
stratified by age and sex for the year 2016.

9.9.2 Main statistical methods

All analyses were undertaken using STATA version 12.0. Standard methods of obtaining
descriptive statistics were used for the main outcome summary measures. Logistic regression
was used to calculate crude ORs with 95% Cls to identify potential changes in patient
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characteristics over time (i.e. odds of having that characteristic in 2016 with the odds of

having that characteristic in earlier study years 2011-2013), and in analyses used to identify
predictor outcomes.

9.9.3 Missing values

No data imputation strategies were applied to supplement missing data for patient
characteristic variables such as smoking status, BMI or alcohol consumption. The requirement
for inclusion was complete data for critical variables; otherwise this individual was not
eligible to be a member of the study population. However, missing values may have occurred
for a small proportion of patients. In this case, individuals with missing values were kept in
the analysis and a separate category created for missing values of that variable.

9.94 Sensitivity analyses

Not applicable.

9.9.5 Amendments to the statistical analysis plan
None.

9.10 Quality control

Standard operating procedures at the research centre (CEIFE) were used to guide the conduct
of the study. These procedures included internal quality audits, rules for secure and
confidential data storage, methods to maintain and archive project documents, quality control
procedures for programming, standards for writing analysis plans, and requirements for senior
scientific review. All programming written by the executing researcher were reviewed
independently by a senior researcher. All key study documents, such as study reports,
underwent quality control and senior scientific review. Privacy issues were addressed and
respected at each stage of the study. All analyses and reporting were conducted on
appropriately de-identified data. The Company did not receive any patient or provider
identifiable information from CEIFE at any time. Conduct of study adhered with the
Guidelines for Good Pharmacoepidemiology Practices.
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10. Results

10.1 Participants

The steps involved in identification of the three NOAC cohorts are shown in the flowchart in
Figure 1. During the study period, there were a total of 11,047 patients with NVAF who were
new users of apixaban, 4456 patients with NVAF who were new users of dabigatran, and
15,833 patients with NVAF who were new users of rivaroxaban. Among these, there were a
total of 30,467 new users of a NOAC with a record of NVAF and no other recent indication
for anticoagulation; 10,834 (35.6%) started on apixaban, 4381 (14.4%) started on dabigatran,
and 15,252 (50.1%) started on rivaroxaban.

10.2 Descriptive data

Please refer to (Main Results) — Section 10.4. This study was descriptive in study design
therefore all descriptive data constitute the main results.

10.3 Outcome data

All outcome data are shown in Section 10.4.
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STEP 1: Individuals aged >18 years with a first prescription for a NOAC between 1 January 2011 and 31
December 2016, at least 1 year registration with their PCP, and at least 1 year prescription history, using
all THIN practices and only those CPRD practices that do not contribute to THIN

STEP 2: Creation of mutually-exclusive cohorts in each database by assigning patients to only one cohort”
STEP 3: Merge of datasets to create three separate NOAC cohorts
STEP 4: Restricted to patients with a diagnosis of NVAF
STEP 5: Restricted to patients without a record of deep vein thrombosis, pulmonary embolism
or hip/knee surgery in the 3 months before the index date

EN BN =

Figure 1. Flowchart depicting identification of the three NOAC study cohorts from THIN and CPRD
GOLD.
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104 Main results

10.4.1 Characteristics of the three NOAC study cohorts

Characteristics of the three NOAC study cohorts are shown in Table 2. Most patients in each
cohort were male (apixaban 53.2%, dabigatran 57.6%, rivaroxaban 54.9%). The mean age of
patients was similar across cohorts (apixaban 75 years, dabigatran 74 years, rivaroxaban 75
years. Most patients in the apixaban cohort were OAC naive while most patients in the
dabigatran and rivaroxaban cohort were OAC non-naive. The most commonly observed
comorbidity at the index date was hypertension, which was present in about two-thirds of
patients in each NOAC cohort, while a third of patients in each cohort were obese. Other
common comorbidities were ischaemic heart disease and hyperlipidaemia, which were both
recorded in a little under a third of patients in each NOAC cohort. The majority of patients in
each cohort (over 60%) had a CHADS: score of between 0 and 2, while around 30% of
patients in each cohort had a CHA2DS>-VASc scores of between 0 and 2. The mean
CHA:DS>-VASc and CHADS; score was 3.7 for the apixaban cohort, 3.5 for the dabigatran
cohort 3.6 for the rivaroxaban cohort. The mean HAS-BLED score was 1.8 for the apixaban
and dabigatran cohorts and 1.7 for the rivaroxaban cohort. Renal function was normal in the
majority of patients (apixaban 67.3%, dabigatran 74.4%, rivaroxaban 70.1%). As might be
expected from the comorbidity profile, the most common comedications were
antihypertensives, statins, PPIs, antiplatelets and diuretics.

Characteristics of the study cohorts stratified by the daily dose of the index NOAC
prescription (standard or reduced) are shown in Table 3. Among patients receiving a standard
dose, the apixaban cohort had the highest proportion of OAC-naive patients (55.4% vs. 45.0%
for dabigatran and 48.6% for rivaroxaban). Most patients prescribed a standard dose had
normal renal function (apixaban 75.4%, dabigatran 80.5%, rivaroxaban, 79.0%). The majority
of patients prescribed a reduced dose were aged 70 years or older (apixaban 93.6%,
dabigatran 88.4%; rivaroxaban 91.4%), and were moderately or severely frail (apixaban
70.2%, dabigatran 61.7%, rivaroxaban 74.0%). Bleeding risk (according to the HAS-BLED
score) was similar between the three cohorts, and was higher among patients prescribed
reduced NOAC doses (mean 2.0, SD 0.9 for all patients prescribed a reduced dose) than
among patients receiving standard doses (mean 1.6, SD 0.9 for all patients prescribed a
standard dose). Approximately three quarters of patients in each cohort who were prescribed a
reduced dose had a high stroke risk index (CHA2DS>-VASc score of >4).

19330; THIN-CPRD Study; v1.4, 21 MAY 2019 Page 26 of 142



Reference Number: RD-SOP-1216
Best Practice Document Version: 5

Table 2. Baseline characteristics of the cohort of 30,467 patients with NVAF starting NOAC therapy.

Characteristic Apixaban Dabigatran Rivaroxaban
N=10,834 N=4381 N=15,252
Sex 5759 (53.2) | 25623 (57.6) 8374 (54.9)
Male 5075 (46.8) 1858 (42.4) 6878 (45.1)
Female
Age (years)
<39 47 (0.4) 16 (0.4) 46 (0.3)
40-59 849 (7.8) 437 (10.0) 1259 (8.3)
60—69 2080 (19.2) 928 (21.2) 2909 (19.1)
70-79 3536 (32.6) 1541 (35.2) 5140 (33.7)
>80 4322 (39.9) 1459 (33.3) 5898 (38.7)
Mean age (SD) 75.4 (10.9) 74.0 (10.8) 75.2 (10.7)
OAC naive status
Naive 5774 (53.3) 1827 (41.7) 7206 (47.2)
Non-naive 5060 (46.7) 2554 (58.3) 8046 (52.8)
Year of first NOAC prescription
2011 0(0.0) 76 (1.7) 4 (0.0)
2012 0 (0.0) 838 (19.1) 312 (2.0)
2013 291 (2.7) 1260 (28.8) 1672 (11.0)
2014 1888 (17.4) 1010 (23.1) 3405 (22.3)
2015 3773(34.8) 739 (16.9) 5253 (34.4)
2016 4882 (45.1) 458 (10.5) 4606 (30.2)

Mean follow-up, days (SD)

371.9 (284.0)

718.3 (487.2)

462.4 (353.3)

BMI, kg/m?

10—19 (underweight) 448 (4.1) 174 (4.0) 647 (4.2)
20-24 (healthy weight) 2523 (23.3) 1008 (23.0) 3571 (23.4)
25-29 (overweight) 3827 (35.3) 1601 (36.5) 5297 (34.7)
>30 (obese) 3602 (33.2) 1402 (32.0) 5165 (33.9)
Unknown 434 (4.0) 196 (4.5) 572 (3.8)
Smoking

Non-smoker 4534 (41.8) 1799 (41.1) 6193 (40.6)
Smoker 826 (7.6) 304 (6.9) 1207 (7.9)
Ex-smoker 5463 (50.4) 2273 (51.9) 7842 (51.4)
Unknown 11 (0.1) 5(0.1) 10 (0.1)
Alcohol (units/week)

None 2485 (22.9) 770 (17.6) 3093 (20.3)
1-9 4707 (43.4) 1985 (45.3) 6983 (45.8)
10-20 1706 (15.7) 737 (16.8) 2302 (15.1)
21-41 598 (5.5) 318 (7.3) 920 (6.0)
>42 275 (2.5) 137 (3.1) 405 (2.7)
Unknown 1063 (9.8) 434 (9.9) 1549 (10.2)
History of CVD

MI 1461 (13.5) 496 (11.3) 1751 (11.5)
IHD 3248 (30.0) 1151 (26.3) 4132 (27.1)
Heart failure 1927 (17.8) 737 (16.8) 2518 (16.5)
Hypertension 7226 (66.7) 2883 (65.8) 10,285 (67.4)
Ventricular arrhythmia 253 (2.3) 117 (2.7) 327 (2.1)
Hyperlipidemia 3505 (32.4) 1250 (28.5) 4552 (29.8)
PAD 611 (5.6) 226 (5.2) 924 (6.1)
VTE 1050 (9.7) 447 (10.2) 1614 (10.6)
Ischaemic stroke 1764 (16.3) 689 (15.7) 2134 (14.0)
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Characteristic Apixaban Dabigatran Rivaroxaban
N=10,834 (N=4381) N=15,252

TIA 1335 (12.3) 585 (13.4) 1647 (10.8)

Diabetes mellitus 2364 (21.8) 832 (19.0) 3307 (21.7)

History of bleeding disorders

Intracranial bleeding 204 (1.9) 71 (1.6) 193 (1.3)

GI bleeding 1530 (14.1) 581 (13.3) 2059 (13.5)

Urogenital bleeding 1394 (12.9) 523 (11.9) 2086 (13.7)

e¢GFR, ml/min/1.73m?

>50 7291 (67.3) 3259 (74.4) 10,699 (70.1)

30-50 1819 (16.8) 574 (13.1) 2389 (15.7)

<30 280 (2.6) 20 (0.5) 271 (1.8)

Unknown 1444 (13.3) 528 (12.1) 1893 (12.4)

CHA:DS,-VASc score,

0 451 (4.2) 252 (5.8) 633 (4.2)

1 727 (6.7) 336 (7.7) 1183 (7.8)

2 1677 (15.5) 739 (16.9) 2387 (15.7)

3 2187 (20.2) 893 (20.4) 3202 (21.0)

4 5792 (53.5) 2161 (49.3) 7847 (51.4)

Mean (SD) 3.7(1.9) 3.5(1.9) 3.6 (1.8)

CHADS; score

0 1230 (11.4) 594 (13.6) 1805 (11.8)

1 2714 (25.1) 1129 (25.8) 3909 (25.6)

2 3188 (29.4) 1254 (28.6) 4663 (30.6)

3 3702 (34.2) 1404 (32.0) 4875 (32.0)

Mean (SD) 3.7(1.9) 3.5(1.9) 3.6 (1.8)

HAS-BLED score 1.8 (1.0) 1.8 (1.0) 1.7 (1.0)

0 860 (7.9) 361 (8.2) 1282 (8.4)

1 3600 (33.2) 1425 (32.5) 5430 (35.6)

2 4024 (37.1) (38.9) 5795 (38.0)

3 1878 (17.3) 733 (16.7) 2226 (14.6)

4 472 (4.4) 158 (3.6) 519 (3.4)

mean (SD)

Medications”

Antiplatelet agents 5094 (47.0) 2278 (52.0) 6855 (44.9)
Aspirin 4283 (39.5) 2020 (46.1) 5903 (38.7)
Clopidogrel 1332 (12.3) 486 (11.1) 1555 (10.2)

NSAIDs 1344 (12.4) 613 (14.0) 1782 (11.7)

Oral steroids 1465 (13.5) 570 (13.0) 2230 (14.6)

OACs 3174 (29.3) 1699 (38.8) 5361 (35.1)

Antiarrhythmics 1541 (14.2) 828 (18.9) 2180 (14.3)

Antihypertensives 9514 (87.8) 3890 (88.8) 13,517 (88.6)

Beta blockers 6146 (56.7) 2595 (59.2) 8688 (57.0)

ACE inhibitors 4084 (37.7) 1704 (38.9) 5784 (37.9)

Diuretics 4919 (45.4) 1956 (44.6) 6818 (44.7)

Statins 6220 (57.4) 2406 (54.9) 8441 (55.3)

Data are n (%) unless otherwise specified.

*Use in the year before (but not on) the index date.
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10.4.1.1 Time trends in the characteristics of patients with NVAF starting
NOAC therapy

Characteristics of patients in each cohort are shown by study year in Tables 4-12 along with
the OR for each characteristic comparing patients having the characteristic in 2016 with
those with the same characteristic in the years 2011-2013.

The distribution of age, sex and OAC naive status across study years is shown in Table 4 for
patients starting NOAC therapy on apixaban, Table 5 for patients starting on dabigatran and
Table 6 for those starting on rivaroxaban. There was a general trend of an increase in the
percentage of apixaban and rivaroxaban new users who were male across study years, while
for dabigatran, the percentage of males was stable over time. There were notable differences
in the age distribution of the NOAC cohorts over time. Among patients starting on apixaban,
there was a general trend of an increase in the percentage of patients aged >80 years and a
decrease in the percentage of patients aged between 60 and 79 years. Among patients
starting on dabigatran, there was an increase in the percentage of patients aged 60 years or
more over time, while among patients starting on rivaroxaban, there was a marked decrease
in the percentage of patients aged >80 years over time with a corresponding increase in the
percentage of patients aged <60 years. In all three NOAC cohorts, there was an increase in
the percentage of patients who were OAC naive, and this was most evident for patients
starting on either dabigatran (OR 1.48, 95% CI: 1.21-1.82) or rivaroxaban (OR 1.70, 95%
CI: 1.53-1.90).

The distribution of comorbidities across study years is shown in Table 7 for patients starting
NOAC therapy on apixaban, Table 8 for patients starting on dabigatran and Table 9 for
those starting on rivaroxaban. Among patients starting on apixaban, there were few notable
changes in the distribution of patient comorbidities over time. There was some evidence of a
decrease in the percentage of patients with hyperlipidaemia, ischaemic stroke, TIA,
intracranial bleeding, and stronger evidence of a decrease in the percentage of patients with a
HAS-BLED score of 2 (OR 0.65, 95% CI: 0.50-0.85) or >3 (OR 0.70, 95% CI: 0.51-0.97).

Among patients starting on dabigatran, there were a number of notable changes in the
distribution of comorbidities over study years. Decreases were seen in the percentage of
patients with myocardial infarction (OR 0.67, 95% CI: 0.48-0.96), ischaemic heart disease
(IHD; OR 0.74, 95% CI: 0.59-0.94), VTE (OR 0.66, 95% CI: 0.45-0.96), moderate renal
impairment (eGFR 30-50 ml/min/1.73m?; OR 0.62, 95% CI: 0.44—0.87) and a HAS-BLED
score >3 (OR 0.65, 95% CI: 0.49-0.86), while there was an increase in the percentage of
patients with cancer (OR 1.41, 95% CI: 1.12-1.78).

Among patients starting on rivaroxaban, there were notable decreases in the distribution of
many comorbidities over study years. This was seen in particular for the following:
ventricular arrhythmia (OR 0.51, 95% CI: 0.36—0.72), ischaemic stroke (OR 0.59, 95% CI:
0.51-0.68), TIA (OR 0.69, 95% CI: 0.58-0.81), severe frailty (OR 0.59, 95% CI: 0.49—
0.71), moderate frailty (OR 0.62, 95% CI: 0.52—0.74), mild frailty (OR 0.83, 95% CI: 0.70—
0.99), a CHADS: scores of >3 (OR 0.56, 95% CI: 0.46—0.68) or 2 (OR 0.69, 95% CI: 0.57—
0.84), a CHA2DS>-VASc score of 2 (OR 0.65, 95% CI: 0.57-0.73) or >3 (OR 0.65, 95% CI:
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0.57-0.73). Other comorbidities that became less prevalent over time among patients starting

on rivaroxaban were peptic ulcer disease, osteoarthritis, moderate renal impairment (eGFR
30-50/min/1.73m?), and heart failure.

The distribution of comedications across study years is shown in Table 10 for patients
starting NOAC therapy on apixaban, Table 11 for patients starting on dabigatran and Table
12 for those starting on rivaroxaban. Among patients starting on apixaban, there were
notable decreases in the prevalence of use of the following co-medications: low-dose aspirin
(OR 0.51, 95% CI: 0.40-0.65), anticoagulants (OR 0.69, 95% CI: 0.54-0.88), antiarrhythmic
drugs (OR 0.62, 95% CI: 0.46-0.84), and NSAIDs (OR 0.68, 95% CI: 0.49-0.94). Among
patients starting on dabigatran or rivaroxaban, there were notable decreases in the prevalence
of use of several comedications, in particular low-dose aspirin (dabigatran cohort, OR 0.51,
95% CI: 0.41-0.63; rivaroxaban cohort OR 0.53, 95% CI: 0.47—-0.59), clopidogrel
(dabigatran cohort, OR 0.55, 95% CI: 0.37—0.79; rivaroxaban cohort OR 0.67, 95% CI:
0.57-0.80), anticoagulant drugs (dabigatran cohort, OR 0.62, 95% CI: 0.50-0.77;
rivaroxaban cohort OR 0.60, 95% CI: 0.54-0.67), and antiarrhythmics (dabigatran cohort,
OR 0.56, 95% CI: 0.42—0.74; rivaroxaban cohort OR 0.63, 95% CI: 0.55—-0.73). Decreases in
the use of beta-blockers, ACE inhibitors, diuretics and strong CYP3A4 inducers were seen in
both the dabigatran and rivaroxaban cohorts, while statins, antihypertensives, histamine-
receptor-2 antagonists, and antipsychotics were also observed in the rivaroxaban cohort.

19330; THIN-CPRD Study; v1.4, 21 MAY 2019 Page 33 of 142



140 ¢ 98eq

6107 AVIN 1T ‘v 1A ‘ApmS dO-NIHL ‘0€€61

- 01 S99 69¢C¢C 1S4 CILI 6'8Yy £Co 9°¢S 9¢1 - - - - QATIRU-UON
69°'1-S0°1 eel S¢S €19¢ 9'v¢S 190¢ [I'1s 96 79y Sel - - - - SATEN
— — — — snje)s dAIeU HVQ
LET-LYO0 080 01y 000¢ 00y T1S1 CLE €0L I'LE 801 - - - - 08<
Or'1-L¢0 ¥9°0 £Ce 9LS1 gCe 8¢CClI cee 979 ¥9¢ 901 - - - - 6L—0L
91'1-8€°0 99°0 6l ¢E6 ['81 £89 1 10¥ 0'1¢C 19 - - - - 69-09
01 9°L ILE €6 IS¢ 7’8 8S1 S 91 - - - - 09>
— — — — (s18ak) Iy
90°'1-99°0 780 L9V 08¢CC 6°SY ceLl v'8Y 716 1S 6¥1 - - - - et
- 01 £es 209¢ ['¥S 1¥0¢ 9°'1¢ L6 88t (44! - - - - SN
X3S
ID %S6 A0 % u % u % u % u % u % u
(16T=N) €107-110T
'sA (Z88%=N) 910C 788v=N €LLE=N 8881=N 167=N 0=N 0=N
A0 2PNID) 910¢ ST10¢ Y10¢ €107 <10t 110¢C
“1eak Jepualed Aq (1€8°01=N) ueqexide paquosaid Amou JY AN Y sjudnied smels dareu Dy pPue xas 03V “p dqeL
Y]
mmw<m G ‘UoIsie A Juswinoo( 8dljoeid jseg
v 94Z4-d0S-Q¥ 4equinN 8ouslejoy




140 G¢ 9Beq

6107 AVIN 1T ‘v 1A ‘ApmS dO-NIHL ‘0€€61

- 01 L'ES 91 605 9L¢ 1'SS LGS 019 69L <99 Gss 1'L9 1S QATRU-UON
11T 87’1 (% 414 L'6v £9¢ 6'vy 1394 0°6¢ L6V 8'¢E €8¢ 6'C¢ S¢ SAIEN
snje)s dAIBU DV(Q
LTT O] Sl 0°¢€ IS1 19¢ L9C Gee 8¢¢€ 6'¢¢ LTV C0¢ 1374 £0¢ €C 08<
0CT°C660 87’1 S9¢ L91 |43 LET eee 9¢¢ 0°6¢ vy S'6¢ 1€¢ '8¢ 6C 6L—0L
99Tl SL'1 1°¢€¢ 901 vIC 851 £ed 354 76l 944 661 L91 X4 L1 6909
- 0l V'L 143 0l LL 001 101 L'T1 Ly1 70l L8 6 L 09>
(sa1eak) sy
ST 1-¢80 0’1 8y 961 8ty 1443 91y | 0Tk |44 1€S 1y 1553 L'vy 143 Ileuo
- 01 LS 9¢ 98 Sly v'8¢ 065 6'LS 6CL 6'LS 13214 £6C (44 [N
e
1D %S6 d0 % u Y% u Y% u Y% u % u % u
(FL1Z=N) €107-1102 B B B B B B
A (8SH=N) 9107 8SP=N 6€L=N 0T0I=N 09C1=N 8¢8=N 9L=N
JO 2P 9107 S107 141114 €107 (41114 1107
"1k 1epualed £q (18€7=N) AVAN PIm uenediqep paqrosaid A[mau vV AN Yiim sjuoned Suowe snyels oATeu Jy O pue Xas ‘93 'S d[qeL
]
mmw<m G ‘UoIsie A Juswinoo( 8dljoeid jseg
M 9121-dOS-0d 19qunN dousisjoy




140 9¢ 98eq

6107 AVIN 1T ‘v 1A ‘ApmS dO-NIHL ‘0€€61

- 01 (%% CLTT 90§ 869C | I'SS 9L81 €09 6001 | L'€L 0¢¢ 0°S¢ ! IATRU-UON
06'1—¢€S°1 0L'1T | L'0S YeeET | v'ov S6SC | 67 6CS1 L6¢ €99 £9C 4] 0°SL ¢ SAIEN
snje)s dAIBU JV(Q
£€8°0—S50 L90 | S'LE 9CLT | €8¢ ¢10c | T0v 89¢1 8'0% €89 0v¢ 901 008 [4 08<
¢8'0-¢€5°0 99°0 | §°¢¢ IPST | 9°¢€¢ YOLl | 8'CE 9111 9°¢¢ 968 1'6€ CCl 0S¢ ! 6L—0L
0’1190 180 | S61 868 961 ¢e0l | L'81 LE9 891 18¢ 6l 09 0S¢ ! 6909
- ! 96 R4% ¢'8 44% €8 v8¢ L9 41! L'L 14 00 0 09>
(s1eaf) A8y
S0'1-68°0 v6'0 |vvy |¥P0CT | 1'Sh I1LEC | 9°SY 1661 99% 6LL 0cy §3! 0°0¢ [4 Ileuo
- 01 9°¢¢ 95T | 615 88T | v'¥S yS81 Ves £68 08¢ 181 0°0¢ [4 [N
X9
%ID S6 R: (0] % u Y% u % u % u % u %
(8861=N)
€107-110¢
"SA (909%=N) 9107 909v=N £SCE=N SOVE=N CLII=N CIE€=N y=N
JO 2P 9107 S107 141114 €107 (4114 1107
“1eok Jepus[ed Aq (ZSTST=N) AVAN M UBqeXO0IBALl paqLIosald A[mau JV AN Yim sjuoned Suowe snyels oATeu Jy (O Pue Xas ‘93 "9 J|qe L
mmm<m G :UOISIBA JUBWINI0QJ 82130 Id Jseg
v 94Z4-d0S-Q¥ 4equinN 8ouslejoy




140 Lg 9Beq

6107 AVIN 1T ‘v 1A ‘ApmS dO-NIHL ‘0€€61

1201-19°0 05T | LT |¢8 9l |09 6'l |9¢ L0 | T el el 9SBISIp dnealdued
CSTLLO OF'l | LS | LLT |TS L6l |8S |60I Iy | ¢l i il e 9SBASIP JoAI]
ISEBISIP [BUNSIIUIO.IISED)
8CI-CL0 96'0 | LIC | 8SOL | ¥#0C |89L |S1T |90F | €TC | S9 i el el B BuyIsy
LY 1—IL°0 0’1 €Cl 665 | I'Cl |85y | €Tl | CteCc | 0Tl | S¢ el el adod
3seasip A1ojeardsay
L91-16°0 €Tl €TC 10601 | €CC | 1¥8 | 00T | 8LE | 6'8] | SS - |- - |- STI[[oW $93eqel(
el'c10°1 9’1 €Cl | 8L | 9¢l | €IS | I'vl 99T | O'1I | T€ — |- | - |- A1saq0
ISEBISIP JI[0(BIIW/QULIIOPUY
61'1-19°0 680 |8CI |LC9 | ST [Ty |€€l |TST | 8%l | &F el el e SuIpadq [eyruasoIn
6V [—¥L0 SO'T | 9€I 1999 | vl |SPS |6l | 18T | '€l | 8¢ - || - |- SUIpa9[q [EUNSIIUIONSED)
60'[-LC0 PS0 | LT | €8 0C | ¥L 0C |8¢ I't |6 - || - |- 3uIpa9[q [erURIORHU]
SJIIPIOSIP SUIPIII(Q JO AI0ISTH
8015570 LLO | STTL | €9S [ T'€El | S6y | VTl | SEC | ¥yl | Th el el VIL
0r'r-6s0 180 | TSI |vPL | 9LL [ ¥99 | 091 | €0€ | T8I | €S - || - |- 01}§ OIUILYIS]
Py 1-+9°0 960 |68 |[Ser | 901 |66€ | 001 | 681 €6 | LT el el LA
00T-L9°0 SI'T_|SS |69C |T9 |veT [0S |[v6 |8y |¥I | — |~ | — |- (Aywanxd 1omoy) AVd
SO'1-+9°0 T80 | L'1€ | 0SST | 6'T€ | OKTI | €T€ | 019 | 19€ | SO | — | —| — | = erwdepdidAg
0V'c—5v°0 Y0l | TCT | SO €T | L8 6'C |SS I'c |9 - |-l - |- BT LIE Te[NOLIUD A
9¢C-1¢0 980 | ¥'86 | ¥08F | 686 | 0ELE [ 066 | 6981 | 986 |L8C | — || — |~ UOne[[LqYy [ey
ve1—18°0 SO'T 1999 | €52 | ¥'99 [ 90ST | 9°L9 |9LTl |99 |16l | — |- | — | — uorsudpadAH
¢S 1-08°0 I’ | 6°L1 | SL8 | T8I | 889 |L91 |91¢€ | SS9l |8 el el e oInjrey Jresy
€ 1-08°0 PO'L | LT | L¥ST | §°CE | 9TCL | 0°0€ | 99§ | 6°0€ | 06 | =] - |- (OSVA-CSATVHD UI Sk) dSBASIP IR[NISEA
€TIL0 96'0 | 96T | 9PFI | L'0€ | 6ST1 | €6C | ¥SS | 9°0€ | 68 el el e dHI
IV 1-0L°0 660 | €€l | 1S9 [Tyl €66 | 9T | 8€T | ¥El | 6€ el el B uonoIeyul [eIpIed0AN
JSEIASIp Je[naseaolpae)
D%S6 |40 | % | u | % [ uw [ % | u [ o [ u [%|u[%n|u
(162=N) £107-1107
"SA (Z88Y=N) 9102 88y=N ELLE=N 8881=N L67=N 0=N 0=N
HO 2pnI) 9107 S10¢ 141114 €107 10T | 1107
"1k Jepualed Aq ($£8°01=N) ueqexide paquosaid Amou JY AN Y sjudned Suowe sa1IpIqiowo)) * d[qeL
mmm<m G :UOISIBA JUBWINI0QJ 82130 Id Jseg
v 94Z4-d0S-Q¥ 4equinN 8ouslejoy




Tt1 .40 8¢ 93eq

6107 AVIN 1T ‘v 1A ‘ApmS dO-NIHL ‘0€€61

81°1-99°0 880 | TES | 86ST | 9¥S | 6S0T | 61S | 6L6 | 9€S |9ST | — | —| — | — r<
11950 6L0 | S0 [0001 |L6T |¥PL |66 9L |0€T |L9 | — |—| - |- €
- 01 €97 | ¥8T1 | L'ST |0L6 |T8T |€€S |vET |89 | — |- - |- 0
31098 ISVAISA*VHD
€7’ 1-29°0 ¥6'0 | 9°€E | THIT | 6'SE | €SET [v'TE [ 119 |0€E |96 | — | —| — | — €<
8T 1-95°0 S8°0 | T6T | 9Tkl |v'6T | TT1T | 96T [8SS |[0TE |€6 | — | —| — |- 4
0S'1-€9°0 L60 | 9°ST [TSTI | 9€T | 068 |S9T |10S |vvT |1L | — |—| - |- I
- 01 SIT {298 | T11 |61y | STI1 |81 |LoO1 [1€ | = |—| — |- 0
91098 NWQ<~.~Q
SI.100S h&—SQwaE@hNU
¥S 1-69°0 00T |S0Z | 0001 |S0C |SLL |[T61 |€9€ |981 |vS | — | —| — |- Ay[re1y 010A9S
€€’ 1-19°0 060 |90¢ | €6¥T |91¢ |¥61T [ 91€ [ 965 |60€ |06 | — | —| — | — Ay[rexy ayeI10poN
€T1-LS0 80 | 6FE | 90LT | 8tE | TIET [ T'vE [ #P9 | 8LE |OTT | — | —| — | — Ayrexy piin
- 01 Opl | €89 |0€I |T6v | 1'ST |S8C |LTl |LE | — |—| — |- nq
xapur Ajjrea g
P 1-1L°0 10T | #€I | $S9 | €€I | €0S | 1€l |8C |v€l |6 | — |—| — |- umousu
95 1-6€°0 8,0 |¥T |LIT |9CT |L6 0¢ |LS I'e |6 -1 -1 -1- 0>
S T1-8L°0 60T | T'LT [$€8 991 [929 [991 |€I¢ |8ST |9% | — |- | — |- 0S—0¢
- 01 [°L9 | LLTE | S'L9 | L¥ST | €19 [OLTT | L'L9 | L6l | — | —| — | - 0S <
LJUEL T/uru/[w Y9
LYT-IE0 Lo | ST |€L 8T |89 €T | € I'c |9 -1 -1 -1- oIN[IeJ [BUSI OJOADS
6T 1-+L0 86°0 | 0VT |VLIT |¥'€C | ¥88 |TvC | LSy |vvT | 1L | — |- | — | — Toue)
TTI9L°0 96°0 | 8Ly | TEET | €SP | 8OLT | €9v |vL8 |88y |TwI | — || - | — SLIYIEO)SO
LY 1-8%°0 Y80 | It |66l |S€ |TEl |8€ |TL 8y | ¥l - -] - |- SILIYJIE PIOjJetunayy
SISBISIP JBYIO
SO T-¥L0 1T | S0I | ¥IS |00 |LLE |+0T |961 |96 |8C oseasIp 100[n ondog
1D %S6 WO | % u % u % u % u | % |u|o|u
(167=N) €107-1102
*SA (Z88=N) 9107 88¥=N €LLE=N 888T=N 162=N 0= 0=
YO pnI) 9102 S102 v10T €102 10T | 1102
m_mm<m G ‘UoIsie A Juswinoo( 8dljoeid jseg
v 9121L-d0OS-ay 4equinN aousisjoy




140 6¢ 98ed

6102 AVIN 1T ‘¥’ 1A “ApmS @IdD-NIHL ‘0€€61

L6°0-1S°0 0L0 |L61 [ 196 |8TC |2798 |Stvc |€9y |ocT |v9 | — |- | — |- €<
$8'0—0S°0 S9°0 | 09€ | 6SLT | TLE | SO¥T | 68E [ ¥EL €€y |92T | — | —| — | - z
- 01 €Yy | 291T | 6°6€ | 90ST | 99€ | 169 |L¥E |T01 | — || — | - -0
9103 QA 19-SVH
D%S6 |40 | % | v | % | u | % [ u [ % | u [%[u[n|u
(167=N) €107-1102
*SA (Z88¥=N) 9107 88¥=N €LLE=N 888T=N 162=N 0= 0=
YO pnI) 9102 S102 v10T €102 107 | 1102
mmm<m G ‘UOISIBA JUBWNO0( 821joeid jseg
v 9121-d0S-aY 4equinN eduaiajoy




140 Ot 93ed 610C AVIN 1T ‘P’ 1A “ApmiS @YdD-NIHL ‘0€€61

91'1-95°0 080 '8 LE 69 5 '8 8 $'6 0cl 6'6 €8 4! Il oseasIp 100[n ondod
8¢ ¢-6v°0 43! 'l S 60 L 'l 11 L0 6 0’1 8 €1l [ 9SBISIp dljealdued
€CT¢6°0 iza! '9 8¢ S I vy 144 1A% ¢S (% 9¢ 6'¢ € OSBISIP JOAI']
ISBISIP [BUNSIIUI0I)SET)
IT°1-L9°0 98°0 S0C | v6 0'1C | SSI | v'1IC |9IC L'TT | 98C €eC | S61 | 0°ST 61 BUIISY
LO'T+S0 9L°0 9'6 144 88 S9 801 601 4! 4! ¥l Y01 | T¢I 1] adoo
aseasip Aurojeardsay
10°1-85°0 LLO €<l 0L 00C | 8¥l |66l 10T ol Ste ¥'8l PS1 | ¥'81 14! SmI[[oW $319qeI(]
0T'1-29°0 98°0 001 ot €l 16 I'TL 48! 0TIl 8¢€1 811 66 I'LT €l ANs2qQ
ISBISIP J1[0QEIIW/AULIIOPUT
0S°'1-€8°0 IT'1 gel 29 14! 6 001 101 STI Syl "¢l OIT I'LT ¢l SuIpedq [eyudsoI)
LY 1-18°0 60’1 gel 19 44! SOl | 9¥I Lyl 91l | 9l el OIT | 8¢l Cl SuIpas|q [EUN)SIIUIOTISED
987690 or'1 (4 (01 Sl I1 9'1 91 L1 1C 7'l 4! €1 1 SuIpad[q [eIUBIORNU]
SJI9pI0SIp SUIPII]q Jo A10ISIH
IT1-L9°0 060 I'el 09 001 YL 8¢l 6¢1 vl 6L1 LYl €Cr | T¢I 01 VIL
Y0 1-6S°0 8L°0 9Vl L9 611 88 44! 134! 8LI 144 S8l SSI | 8°¢SI Cl 93048 JTWSBYIS]
96'0—S¥°0 99°0 'L 149 [N €8 €6 Y6 L6 (44! 8°CI LOT [ T6 L HLA
68°0—0€°0 S0 | €€ ST It [0€ |[Ly |L¥ $s |69 69 |8 |76 L (Ayrwanxs 1MO[) AVd
61°T-9L°0 $6°0 8T | 6TI I'LC | 00C | T8C | S8C 0'8C | €5¢ 0'Te | 09C | ¢€0¢ €C erwoeprdrpradAg
96’1850 LO'T 8C €l €T L1 6'C 6C 4 [43 6C 144 9°C 4 eIUYIAULIE JR[NOLHUD A
CL'T01°0 €50 966 |9SY | 966 |9¢L |L66 | LOOIT 866 | 8STI 966 | S€8 | 0001 9L UOTIR[LIqQL] [eL}Y
6T 1180 ¥0'1 0L9 | LOE |6S9 |L8Y |L¥9 | €S9 6'59 | 0¢€8 969 | 0SS | LEL 9¢ uorsuaadAyg
SI'T-99°0 L80 LS L 6'¢l €0l | L'LI 6L1 0Ll |vIC €81 13! I'1¢ 91 alnjref 1eoH
(9SVA-TSA?VHD Ul se)
SO'I-L9°0 ¥8°0 6'9C | €Cl | ¥8C |0IC |68C | T6C L'8C | T9¢ L'TE | vLT | 6°CE Y4 OSBISIP JE[NOSe A
¥6°0-6S°0 YL O I'¢C | 901 |¥'SCT |88l |6CC | I1¢€C 0'LT | OFE L'0¢ | LST | T8¢ 6C dH1
96'0-8%°0 L9°0 L8 oY 9! 06 6 96 601 LET 0yl LTI I'1¢ 91 UOT)OIBJUI [BIPIEIOAIA
JSEISIP IB[NISBAOIpIE))
ID%S6 | 40 | % | u % | u % | u % | u % | u % | u
Aﬁmmmwummv_wm_wﬁ 8SP=N 6EL-N 010I=N 09Z1=N 8E8-N 9L=N
A0 2pnI) 910¢T S10T Y10T €107 (41114 1107
18K Jepud[ed Aq (18€H=N) uenediqep poquosaid A[mau Jv AN Yim sjuoned Suowre sanIpiqiowo)) g d[qe L
mmm<m G :UOISIBA JUBWINI0QJ 82130 Id Jseg
v 94Z4-d0S-Q¥ 4equinN 8ouslejoy




140 11 98eq

6107 AVIN 1T ‘v 1A ‘ApmS dO-NIHL ‘0€€61

9806v0___[ 590 [SLI 08 |89 [¥cl [ ¥8l |98l [ L€c |66 [T |98 [T [0l &=
901890 | 580 | 98¢ |LLI | I'6e | 68C | I'sc | s8¢ | T6t |beb | L6t |ecc [T | OC 4
- 0T |6€r |10z | by |9z€ |Sev |6er | Ui€ | Lov | I'8€ |6le | by | be 10
31055 AA'T4-SVH
801890 [ 980 |65y [0IZ [ S9% [bbe [S6v 005 | T1S [#¥0 |20 [1cv [ess [ b =
[y 480 | cl'l_|Tbc |11l | €0z |0sI |18l | €81 | v6l |svc |6 |26l |8Sl |l 5
- 01 |66z |cel |zee |svz |vee |cze  |ver |1e |89z | stz |68t |t 0
31035 3SVAISAVHD
STT650 280 €6 [ vel [SLC | €0c [ €cc |9z [cec [8Ip [T |beC [ T8¢ |62 =
661-100 | 001 | s6C |Scl |86 |o0cc | 1'sc | v8c_ |88 |€9¢ | TLz |8 |91l | e z
051900 __|[Z01_| T8¢ |60l |96C |61 | €€ |sec  |9sc |ece | Lbe | Loz |11 |9l I
- 0T |1el |09 |rel [L6 |91 [s91 |va1 |osi | o€l |60l |6 | L 0
91028 :ISAVHD
$3.102S Je[ndseAolp.ae)
150 [Z00 [S€l [ [l [8a 641 [181 [Tl [Lic_[esl [€si [ T1Z_ 91 NEEEER
66170 | 101 |0l | cbl | 06Z | ¥IC_|S9C |89 | 80¢ | 88c | 86C |05 | 0SC_ |6l Ri[Ie1 SIBISPOIN
SPI-6L0 | L0 | L6 |28 |0se |esc |1'8e | s8¢ | 9se |swp | 6LE |8l | 1Ty |t Ay pIN
- 0T [ost |1z |81 |sel |vel ol |v91 Loz |obl | Ll | 811 |6 IE
Xdpul Ajreay
1800 [Z01 02l _[Ss [ T€l [Z6 [cvl vl [O1l [ 8el__[T0l [s8 [cel [0l UMOWUN
659290 20T |60 ¥ €0 | __|so0 s 70| 70 |€ el |1 0e>
[80¥v0 | 290 |26 |cr_ |92l |€6_ |8l |62l | €€l [891 | 6vl |sal | v | LI 050¢
- 0T |6LL | Lse |owL | vs |9aL €L |esL |6v6 | owL |29 |ce9 | sv 05<
gL T/ qADD
9507810 ___[290 [L0_[€ 60 [Z 90 ]9 g0 _Jo1l__[vl_Ja Jei__ |1 SIN[IE] [PUR D1OADS
RLITUl |11 _|Sic |92l %€ | oLl |01Z |2z | L0 |19 | Tl | 8Ll |9 |12 RIEe)
w1560 | 9L |68 | veC |19 | Ivc |6y | evb | TSh | 69s | O¥b | bic |00s | 8¢ SIIE03IS0
0160 | Te |l _|ve [s¢ |6t |6t €€ | |9€ Jog el [T SEIE PIOJeWinony
SISEISIP YO
ID %S6 | 4O % | u % | u % | u % | U % | u % | u
@mﬂmmm@wﬁwwﬁ 8Sh=N 6EL-N 0101=N 09Z1=N 88-N 9L=N
A0 PN 9102 ST02 PI0C €102 70 1107

14
I.'IJ<EI.I.III
g
1]

G :UOISI8A JUBLIN0( 8210kl }Seg
912 4-dOS-QY “4equinN 8ousiajoy




140 T 9%ed

6107 AVIN 1T ‘v 1A ‘ApmS dO-NIHL ‘0€€61

90°'1-C80 760 | 80C | 6S6 | 61C | CSIT | LOC [ ¥OL |¥TC |¥PLE | 961 |19 |0OST |1 BUIISY
PI'T-€8°0 L6O | LTI | €8S | O0°CT | I89 | ¥CI |ITy |0O€l |LIC |8CL |0 [0SCT |1 adod
3seasIp A10jeardsay
LT'T-06°0 €0l | 0°CC | SIOL | STIC | CelTl | STIC | 1eL | T'IC | ¢Se | ¥ ¥ |9L |0ST |1 SmIf[aW $312qel(q
6C 1-560 ITT | LT | SL9 | 9°¢Cl |9IL | vl |Cov | O€l | 8IC | LST |6V |00 0 AysaqQ
ASBISIP [0 BIW/QULIOPUY
LT'T-98°0 00T |8ET|9¢9 | T¥D |CTHL |LCL [ ¥PEV | LVD |9¥VC | L8 | LT |0ST |1 3uIpag[q [e}ud30IN
CC'1-68°0 SO'T | €€l | ¥I9 | S€l |TIL | T¥L 6Ly | T°¢€l |61IC |STIT[9¢ |00 0 3urpa’[q [eunsduUIONSED)
ST'I-8%°0 YLO | CTT | SS 01 [4S 91 149 L1 8¢ 0l | ¢ 0sC |1 Su1pa9[q [eIuBIORIU]
SJIIPIOSIP SUIPIII(q JO AI0ISTH
18°0—8S5°0 690 |v6 |C&r |TII |98S |80I |[69€ |67CI |SIC |¥¥L | Sy |00 0 VIL
89°0—1S5°0 650|611 0SS | €€l |669 | I'ST |€IS |€61 |TCE | 091 |05 |00 0 9Y01}S JIUWBYIS]
C0'1—€L0 98°0 | COI | 89Y [ ¥OI |SPS | 600 | ILE [€T1 | 681 |8CI |0y [0ST |1 HLA
SLO—6¥0 90| 1I'S | €€C | CT9 |[8CE |09 |[€0C |08 |PEL | €8 |9C (00 0 (Arwanxa 1mo)) avd
¢6'0—1L0 ¢80 | £€6C | ISEl | 9°8C | COST | £€0¢ | €€01 | O°€e | ISS | S9¢ | vII |0°ST |1 erwoepidizodAH
cL0-9¢°0 IS0 |91 |TL €T |6l [6'1 99 0¢ |0S e [0l |00 0 eIWAYLIE TE[NOLIJUI A
W I-Sv0 I[80 | 166 | €9S¥ | 886 | 0615 | €66 | [8EE | T66 | 6691 | ¥'66 | O1€ | 0001 | ¥ uoneLqy ey
00°'I-080 680 | €L9 | TI0IE | S99 | ¥6¥E | 9°L9 | €0EC | O°0OL | OLIT | 689 | SICT | 005 |C uoIsudlRdAy
¢80-79°0 [LO]|611 | LS89 | 891 [ #88 | €91 |¥#SS | €6l |€CE | ¥ TC|0L |00 0 alnjref JreaH
(OSVA-TSATVHD Ul se)
£€8°0—L9°0 SL'O | €LT | LSTL | €0¢ | €6ST | L°6C | ITIOL | 6°CE | 0SS | 69¢ | SIT |0°ST |1 9SEISIp JB[NOSEA
88°0-69°0 8L0 | 6VC | LYIT | O°LT | 0TV | §8C | CL6 | V6T | Cov | 1°CE | 001 | O°ST |1 dHI
86'0—1L0 780 | SOL | ¥8F | €11 | 96S |SCI [9¢F | €C1 |SOC | STl |6E |0OSCT |1 UOIjOIBJUI [BIPILIOAIN
3SBISIP JB[NISBAOIPIR)
ID %S6 O | % u % u % u % u % u % u
(886T=N)
€10C-110T "SA
(909%=N) 9107 909%=N €STS=N SOPE=N TLI9T=N TIE=N =N
AO 2PnI) 9107 S107 Y107 €10¢C (41114 1107

"1k 1epualed Aq (ZST S 1=N) Ueqexoieall paquosaid Ajmau Jv AN P sjuened Suowe sanipiqiowo)) "¢ dqe.L

o

3
d3AvE

v

g

G :UOISI8A JUBLIN0( 8210kl }Seg
912 4-dOS-QY “4equinN 8ousiajoy




140 ¢ 9%eq 610C AVIN 1T ‘P’ 1A “ApmiS @YdD-NIHL ‘0€€61

89°0—9t'0 [9S0|06T|LECT [ 8T [TLoT [ T°€E [8TIT [+LE [ST9 [T9gc|ci1 |00 |0 €<
¥8°0-LS0 | 69°0 | TIE | 8EPI | 9°6T | ¥SST | T0€ | 6201 | 6'T€ | ¥E€S | O'FE | 901 | 0°0S | T 4
OI'T—¥L0 |060]|TLT|¥STI | 19T [T1L€T|T1ST [+S8 [STc|09¢ [1CC |69 [0ST |1 I
- 0T [STr|LLS [STI [9S9 [9711 |vee |T6 [€ST [LL [vT |0ST |1 0
o.-ouwnmﬁ<mU
$9.100S Je[nyseAoip.ae)
1L°0-6V0 [6S0[LLT[LIS [L61 [Scor]961 (899 [1CC[69€ [T12[99 [0ST |1 AJ[TRIf SIOASS
vL'0-2S0 790|162 ]0VEI [TT1E [8€9T [ TT1€ | +90T [6°€E [L9S [6PE[601 00 |0 Kyre1y 91eISPOIN
660-0L0 |[€80[99€]L891[8€€ [9LL1|9se |€tzr|[6T1€ [veS [vee [ 101 [00S | T Ayresy pIiA
= 0T [S9r[zoL [¢€st[v08 [s€1 o9y |121 [zoz [str[9¢ [osT |1 g
xaput Ayre.aq
€960 |crr|eer|er9o [rer|ggo |Ter [ L1y [901 [v6l [STI1[9€ [00 [0 umowyun
1090 [680[LT1 [8 |1 |16 |61 [$9 [81 [oc [zz [L [oo |o 0¢>
¥6°0-1L0 |[780[6%I [S89 [6%I [18L [L91 [89S [¢€81 [90€ [vSt |8 [0ST |1 0S—0¢
= 0T [T0L]ocTe|€T1L [8PLE|T69 |SSeT| €89 [TviT[80L |12z |0oSL |¢€ 0S<
JAUEL T /ur/ [ Y L9
80'1-8v0 [zLol¢T (29 L1 o6 |91 |¢s |61 [1€ |61 [9 |00 O aIn[rej [BUAL AIIAJS
TT1-$6'0 | 80T |vvT | 9CIT | 6€T [ 8STI [STT [S9L |0€T |8 |[vez|€L [osT |1 Ioue)
160-€L0 |280 [0Sy |vLoT|vSy |v8€T | Tov [ €LST | T0S [6€8 |06F | €ST 0001 |+ SOLIYIIBOASO
89'1-86'0 [8TI|LVv [8IC |9t [chbT [8¢€ [62r [9¢ [19 [T¥ [€1 |00 O SOLIYIE PIOJRWNSY
S3seISIp 1Y)
L8°0-190 [€L0|6L [29¢ |96 [Sos [s6 [sze |[101 [691 [Tz |8 [0St |1 aseasIp 120[n ondog
81'1-050 [LLo|€T1 |65 |v1 [S. |v1 |[Lb |91 [Lz |61 [9 |00 [0 9seasIp oljeaIoueq
€TI-LLO0 [L60]| 1S |LgT [0S [s9z [ss |81 |€S [88 |#S [L1 |00 O 9SELASIP JOAI]
9SBISIP [eurn)sajuro.a)sen)
ID%S6 [dO | % | U [ % | uw | % | u | % [ u [ o | u | o |[u
(8861=N)
€10Z-110T SA
(909%=N) 9102 909%=N €57S=N SOvE=N TLIT=N Ie=N p=
YO dpni) 9107 S10T v10T €107 7102 1102

G :UOISI8A JUBLIN0( 8210kl }Seg
912 4-dOS-QY “4equinN 8ousiajoy




140 v 9%ed

6107 AVIN 1T ‘v 1A ‘ApmS dO-NIHL ‘0€€61

vS0-1v0 L0 OST|[€69 [SL1 [9¢6 [T161 [6v9 [TPT [sor [961 |19 [0ST |1 €<
€L0-LS0 [S90]6SE|¥so1 |TLE [sS61 S0y | SLET | €1y [ 169 [TLE [ 91T [0OST |1 4
- 0T [06v]6STT|0Sy [29cT|Sor [ 8LET | vvE |9LS [ €cv [se1|00S [T -0
3103 QA TA-SVH
€L0-LS0 [+90 ]88y [0Scz|L0S [€997[6TS [68LT[SLS [T796 [€8S[T81[0ST |1 r<
L6'0-1L°0 [€80 | vz |reor [so0z [SLot|zoz [L89 [60Z [0sE [€81[LS [00S [T 3
= 0T [88z|szer|88z [sist|¢eLz|e6z6 [STc]|09¢ [vec|eL [osT |1 0
91098 ow<>-~mﬁ—~<~.~0
ID%S6 [dO | % | U [ % | uw | % | u | % [ u [ o | u | o |[u
(8861=N)
€10Z-110T SA
(909%=N) 9102 909%=N €STS=N SOvE=N TLIT=N Ie=N p=
YO dpni) 9107 S10T v10T €107 7102 1102

G :UOISI8A JUBLIN0( 8210kl }Seg
912 4-dOS-QY “4equinN 8ousiajoy




140 Gt 98eq

6107 AVIN 1T ‘v 1A ‘ApmS dO-NIHL ‘0€€61

uswom G/ Suoury,

P 1-9€°0 L0 [ €T 011 [vT 16 T¢ 09 I'¢ 6 - - - - ¥V ¢ 0Syd dWoIyd034d Jo S190npul Fuons

u19101d0dA[3-d 10 V€
876900 8v°0 |20 8 0 9 0 v €0 I - - - — | 0Spd SWOIYd03Ad JYYIS JO SINQIYUI FUONS
P 1-€9°0 S60 [¢8 Siv |68 vee 96 281 68 9T - - - - ssnIp onoyoAsdnuy
7 1-08°0 LOT [TTC 7801 | €T 18 sTe | vy 012 19 - — — - siuessardopnuy
3G 1-LE°0 9,0 | 1T €01 |61 1L €T 3% LT 8 - - - - SIVINA
)6 1-59°0 L | Ls 6LT |8t 081 CR% 16 TS SI - - - - sisiuogeue 101da0d1-T
11-69°0 88°0 [ 997 LLTT | T'LY 9LL1 [00S [¥¥6 861 Pl - — - - SIdd
0% 0 S60 | €1 6T | v1 T €T 1T €1 4 - - - - LLIH
97,00 650 [ t0 6 €0 S v'0 v L0 I - - - - .s2andaoenuod [e10
07860 1 [ 191 88L [ SSI 8¢ L€l |8sT 0Cl 53 - - - - sSn1p onaqerpnuy
0 1-29°0 S80 [€9s 8YLT | $°8S 602C |[9Ls [ss01 [109 SLT - - - - sunels
T1-9L°0 L60 |61y €61T | ¥'Sy TiLt [Lov |88 LSy €el - - - - sonaImI(
11690 L8°0 |O°LE SO81 | L'LE 1Tvl [ T6€ [ 1wl oy LT1 - - - - SI0NQIYUI DV
11690 L8°0 | S9¢ 6SLT | 179§ 911z | 1'8SS [Le0l |86S vLI - - - - S1900[q-830¢]
1 1-2S0 LLO [ VL8 99zt | €18 veze 968 [7691 [006 79¢ - - - — s3nip aatsuapadAynuy
8°0-9%°0 90 [sT1 979 |9¢1 zIs 81 | L¥€ 761 9¢ - - - - sgnip orupAyLenuy
8°0—1S°0 690 | ¥6C LYY [ 6°LT 1S01 | S0  [9LS gL 011 - - - - S3nIp jue|ngeodnUY
S T-9L°0 601 | €€l 159 [ 11 %3S 0€1  [orT vl 9¢ - - - - SPIOI)S [BI0
6" 0—61°0 89°0 [911 99¢ [zTl 65 vyl | cLe 791 Ly - - - — SAIVSN
€190 60 | Tl 8¥S [ 0€l 6V 9¢l | LsT 0Cl 93 - - - - [o130pidor)
9°0-0%"0 150 [L€¢ vro1 [0Th v8ST [Z8y [o016 36 Syl - - - - uLdsy
)L 0—t1°0 Ss0 [01p 1002 | 6°6¥ €881 [ S'ss  |[8K01 | LSS 291 - — - — s1uage 19[Ae[dnuy

1D %S6 B 0) % u % u % u % u % u % u
162=N €107-1107
*SA 788%=N 9107 788V=N €LLE=N 8881=N 167=N 0=N 0=N
O pnI) 9107 S107 v1I0T €107 [411Y4 1107

"Jeok Iepuoled

£q ($€8°01=N) ueqexide paquosaid Amau JVAN i sjuaned Suowe (9jep Xapur oY) SUIpn[OUI JOU) JeP XopUI Y} 910J3q JBdA [ 9sn UOIBIIPIN 0T dIqeL

o

3
d3AvE

v

G :UOISI8A JUBLIN0( 8210kl }Seg
912 4-dOS-QY “4equinN 8ousiajoy




140 91 93eq 610C AVIN 1T ‘P’ 1A “ApmiS @YdD-NIHL ‘0€€61

WOWOM §GQT Suowy,

68°0-CI0| z€0 60 b 0T ST 07 0T v'T 0¢ 9T (44 6L 9 s10npul py¢JAD Suons
u10)01d0dA13-d 10 V€ 0SHd
- - 00 0 €0 z 40 z 10 I 4 z 00 0 | SWOID0}AD ISR JO SIONqIYUI SUONS
671850 | 980 99 0¢ L8 9 9L LL €9 08 6'8 SL| so1 8 sgnip onoyoAsdnuy
8TI9L0| 660| 061 L8| €81 €l LI | 081 | L8I| 9¢€T| 961 | ¥91| +'TT L1 syuessardopnuy
09°T+S0 | 611 L1 8 60 L €1 €1 L1 1T €1 11 00 0 @IVINA
991090 | 001 'y 61 T 1€ S'¢ S¢ Ly 65 S¢ 6T 97 z sistuogeUE 103dd0aI-CH
LOT-TLO0| 80| Sor| 481| 9¢b el 6| €ev| Lev| I1SS| Tvy| oLE| €IS 6€ SIdd
V6 T-L10 | 850 Sl € 7T L Tl S v'T €1 8°C 01 6'C I LLIH
- - 00 0 €0 I 00 0 80 % €0 I 00 0 . seAndooenuod [e1Q
60 1-LS0| 6L0]| SoOI 8y | T¢I L6 T¥L| THI| vEL| 691 | ¥Tl| vOo1| STI 6 sSnip onoqerpnuy
61'T-6L0| 60| 99s| 6St| ¢sTS 88€ | 80S| €IS| T9S| SOL| S8S| o06v| TE9 8t sune)s
060-6S0 | €L0| 68| 8LI| vb 8TE| vev| SE¥| S9v| 98S| 9SSy | 86| 6LS b sonaInIg
660590 | 080| 09¢| S9I| 09¢ 99z | €LE| LLE| T1TH| 0€S| SOv| 6£€| SSE LT s1oyquyul OV
660990 | 180| 6SS| 9ST| €8S Iy | #LS| 08S| S09| T9L| 619| 61S| 819 Ly SIN0[q-ERY
TII-6S0| 780 | +'88| sov| 698 9| 0L8| 6L8| €68 STII S16| L9L| L6 L s3nip aarsuauadAynuy
vLO—TH0 | 950 | S€I €9 | Tyl SOT| 9L1| 8LI| 60T| €97| 9¢€c| 861 | 9LT 1T sSnup oruyiAyLrenuy
LLO-0S0| 790 | szTE| 61| LOS LTT| L9g| 1LE| 86E| 10S| 68| OIv| 6°€S It s3nIp Jue[ngeodnuy
SH'1-080 | 801 Sel 9| v 6| ovi| Ivl 12| TSt|  Ter| 111|  86I 1 SPI013}S [RI0
0€'1-2L0| 960| ¢¢I 19 061 111 vl | Tl | OvI| LLI| O¥I| LII 99 S SAIVSN
6L°0—LE0 | 50 TL €€ L6 TL| 601 | OIT| LI1| L] O€I| 601| L61 SI [o130pidor)
€90-1¥'0 | 150| €¥E| LSI| ST vIE| Tvr| 9vb| SOS| 9€9| SIS| vev| vEv €¢ uLdsy
9°0-1¥0| 0s0| <Se6c| 181 "6 €9c| 00S| SOS| 99S| €1L| 99S| ¥y | €SS w sjudge jo[ae[dnuy
1D %S6 A0 % u % u % u % u % u % N
(rL1Z=N) £10T-1107 8Sh=N 6€L=N 0T01=N 097I=N 8E8=N 9L=N
*SA 8SH=N) 9107
YO pni) 9107 S10T YI0T €107 710t 1107

"Jeok Iepuoled

£q (18€y=N) uenediqep paquosaid Aimau JYAN Y siuaned Suowre (ojep xopul oY) SuIpnjoul jou) 9Jep Xpul d} 210Joq JedA [ SN UOHBIIPAIA "] d[qBL

-]
3 G :UOISI8A JUBLIN0( 8210kl }Seg

Jd3AvE
v 912 4-dOS-QY “4equinN 8ousiajoy




Tr1.40 Ly 98ed

6107 AVIN 1T ‘v 1A ‘ApmS dO-NIHL ‘0€€61

"uowIom §/.89 suowy,

6'0—8%°0 890 |[0C 06 [ SI1 6'C 66 0°¢ 0¢s (%4 L 00 0 s100npul $V¢J AD Juong
u19301d0dAT3-q
10 V€ 0Std dWoIyo01Kd
CS—0F°0 w1 | CO0 01 [0 € [0 14 0 € 00 0 00 0 Joy1e Jo s1031qIuI JUonS
80-LS0 890 | 8L 19¢ €8 8er | L8 so6c | V11 061 66 I¢ 00 0 s3n1p anoyoAsdnuy
0'1-6L°0 060 | C0C [€6 9°0¢C 7801 | §°0C 869 €'CC gLe | C0C €9 0sC |1 syuessardopnuy
€'1799°0 S60 [IC 66 ['C 48! 81 09 (44 LE 9C 8 00 0 SMIAVINA
6'0—19°0 LLO | V'Y 10¢ £'s LLT I's L1 9°¢ €6 8¢ 81 00 0 sisiuogejue 103dodaI-tq
0'1-¢€8°0 60 | 6Ch SL61 ['ey §9CT | L'V CCST | LYYy 8YL | 8'SP el 005 |¢C SIdd
)0'C—LY0 L60 | C1 144 7'l 143 91 Y4 (4! 6 Sl [4 00 0 ~LIH
9 1470 90 | S0 01 €0 8 70 9 60 L 00 0 00 0 _seAndaoenuod [e1Q
1'1-98°0 660 | V'SI 80L CSI 66L ['ST 1483 S¢Sl 6SC | L°SI 6¥ 00 0 S3nip on_qeIpHuY
6'0-SL°0 €80 | I'¥S 061C ['SS ¥68C | §°SS [681 | ¥'8S 9L6 | 6'6S L81 0SL | € sunels
L0650 S90 | V'Y LO61 Sy LEET | TSP oPST | LIS 798 S8 %48 0LT 00 0 sonaINI(]
6'0—1L°0 80 |9S¢ 91 ¥'8¢ 610C | 6'8¢ STel | S'6¢€ 099 |6¢h LET 00S |C s1opqIuul OV
8°0—1L°0 6,0 |0°SS €ese 1'9¢ 6v6C | 9°8S L661 | 6°09 8101 | CT°19 161 00 0 SIY00[q-Ejog
L0150 S9°0 | 9°LS8 ¢eor | 088 €9 | £°68 ov0€ | 9°'16 CEST | 0°C6 L8C |00S |C s3nup sarsudpdAynuy
L' 0SS0 €90 |8l ers I'vl ovL | T91 ISS I'L1 98¢C | €81 LS 0SL | ¢ S3nIp SruyAYLIENUY
90150 090 |671¢ 0Lv1 %3 LSLT | T'LE ¥9Cl | Ty 689 | 0°'8S 181 00 0 s3nIp jue|ngeodnuy
1 1-€8°0 960 |Vl €59 G ¢l €18 [ 6°¢l Ly | TSI ¥SC | 611 LE 0sT |1 SP10J9)S [eIO
0'1-9L°0 680 |STI [§3S [4! 88S | 0°CI 60 | S°CI 60¢ I'vl 144 0sT |1 SAIVSN
)8°0—LS0 L90 | L8 10)7 L0I 09¢ | C0l LYE el 6IC |06 8¢ 00 0 [o13opidor)
S 0—LY0 €50 | 8'I¢ LIV1 L'LE €861 | 91 0¢ST | 18y S08 ['0% ¢cl 0SL | € uLdsy
S'0—91°0 S0 | SLE 8CLI 9vv reT | ¥°0S LILT | §°SS 8C6 | 6'¢Y LET 0SL | € sjuege Jo[re[dnuy
1D%S6 A0 % u % u % u % u % u %
8861=N €10¢
—L10T "SA 909%=N 9107 909v=N €STS=N SOvE=N CLIT=N CIE=N =N
AO 2PpnI)H 91017 107 141114 €10¢C c10c T10¢
“IedA TepUd[ed AQ (ZSTST=N) IVAN UM UBQEXOIBALL JO SIOSN MIU FUOWE (d)ep XIPUI o) SUIPN[IUI JOU) 10J3q JBIK | SN UONBIIPIA "TT dIqEL
mmm<m G :UOISIBA JUBWNI0(J 89ijokid jSeg
v 9121-dOS-ay 4equiny souslejey




Reference Number: RD-SOP-1216 R
Best Practice Document Version: 5 BAYER

R
10.4.2 Patterns of NOAC use: dose posology

10.4.2.1 Dose posology (2011-2016)

Characteristics of the index prescription among the 10,834 NVAF patients starting NOAC
therapy on apixaban are shown in Table 13. Approximately two thirds of these patients
(65.2%) started on a daily dose of 10 mg. Among these 10,834 patients most received
apixaban for a continuous period of at least 181 days, and of those with at least 12 months’
follow-up, 69.9% had received apixaban for more than 365 days continuously, and 5.7% had
a first continuous treatment period of <30 days.

Characteristics of the index prescription among the 4381 NVAF patients starting NOAC
therapy on dabigatran are shown in Table 14. Among these patients, similar proportions
were initially prescribed a tablet strength of 110 mg (48.7%) or 150 mg (47.5%), with only a
few patients receiving the 75 mg tablet strength (3.8%); the dose frequency was twice daily
in almost all patients (96.3%). Among patients with 12 months of follow up, 53.5% had
received dabigatran continuously for more than 365 days and 13.3% had a first continuous
treatment period of <30 days.

Characteristics of the index prescription among the 15,252 NVAF patients starting NOAC
therapy on rivaroxaban are shown in Table 15. Among these patients, the majority (78.5%)
started on a daily dose of 20 mg. Among these 15,252 patients most received rivaroxaban for
a continuous period of at least 181 days, and of those with at least 12 months’ follow-up,
64.4% had received rivaroxaban for more than 365 days continuously, and 5.7% had a first
continuous treatment period of <30 days.
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Table 13. Characteristics of the index prescription among patients with NVAF

newly prescribed apixaban (N=10,834).

N=10,834
n | %

Apixaban tablet strength

2.5 mg 3638 33.6

5 mg 7196 66.4
Dose frequency per day

Once daily 188 1.7

Twice daily 10646 98.3
Daily dose in first prescription of apixaban

2.5 mg 53 0.5

Smg 3720 343

10 mg’ 7061 65.2
Length of first prescription of apixaban (days)

1-15 562 5.2

16-30 8083 74.6

31-60 2119 19.6

61-90 64 0.6

>91 6 0.1
Duration of first episode of apixaban use (days)'

1-30 1001 9.2

31-60 881 8.1

61-90 791 7.3

91-180 2018 18.6

181-365 2721 25.1

>365 3422 31.6
Duration of first episode of apixaban use
(days; restricting to patients with at least 1 year follow-up, N=4636)

1-30 266 5.7

31-60 163 3.5

61-90 161 3.5

91-180 340 7.3

181-365 464 10.0

>365 3242 69.9

*Standard daily dose. "Duration of first episode of continuous treatment was computed
until there was an interval free of use greater than 30 days (e.g. gap >30 days between
end of supply of a prescription and the next prescription or no prescription thereafter).
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Table 14. Characteristics of index prescription among patients with NVAF newly

prescribed dabigatran.

N=4381
n | %
Dabigatran tablet strength
75 mg 167 3.8
110 mg 2134 48.7
150 mg 2080 47.5
Dose frequency per day
Once daily 163 3.7
Twice daily 4218 96.3
Daily dose in first prescription of dabigatran
75 mg 33 0.8
110 mg 68 1.6
150 mg 196 4.5
220 mg 2066 47.2
300 mg" 2018 46.1
Length of first prescription of dabigatran (days)
1-15 250 5.7
16-30 3607 82.3
31-60 486 11.1
61-90 33 0.8
>91 5 0.1
Duration of first episode of dabigatran use (days)’
1-30 584 133
31-60 353 8.1
61-90 320 7.3
91-180 661 15.1
181-365 797 18.2
>365 1666 38.0
Duration of first episode of dabigatran use
(days; restricting to patients with at least 1 year follow—up, N=3043)
1-30 340 11.2
31-60 179 5.9
61-90 174 5.7
91-180 344 11.3
181-365 378 12.4
>365 1628 53.5

B

A
BAYER

E

R

*Standard daily dose. "Duration of first episode of continuous treatment was computed until there

was an interval free of use greater than 30 days (e.g. gap >30 days between end of supply of a

prescription and the next one or no prescription thereafter).
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Table 15. Characteristics of index prescription among patients with NVAF newly prescribed

rivaroxaban (N= 15,252).

N=15,252
n | %
Rivaroxaban tablet strength
2.5 mg 50 0.3
10 mg 371 2.4
15 mg 2764 18.1
20 mg 12,067 79.1
Dose frequency per day (based on recorded posology for first prescription)
Once daily 15,101 99.0
Twice daily 151 1.0
Daily dose in first prescription of rivaroxaban
2.5mg 13 0.1
5 mg 37 0.2
10 mg 340 2.2
15 mg 2691 17.6
20 mg” 12,091 79.3
30 mg 73 0.5
40 mg 7 0.0
Length of first prescription of rivaroxaban (days)
1-15 886 5.8
16-30 10,587 69.4
31-60 3536 23.2
61-90 168 1.1
>91 75 0.5
Duration of first episode of rivaroxaban use (days)’
1-30 1361 8.9
31-60 1377 9.0
61-90 927 6.1
91-180 2665 17.5
181-365 3570 23.4
>365 5352 35.1
Duration of first episode of rivaroxaban use (days; restricting to patients with
at least 1 year follow—up, N=7955)
1-30 457 5.7
31-60 417 5.2
61-90 274 34
91-180 687 8.6
181-365 995 12.5
>365 5125 64.4

*Standard daily dose. "Duration of first episode of continuous treatment was computed until there
was an interval free of use greater than 30 days (e.g. gap >30 days between end of supply of a
prescription and the next one or no prescription thereafter).
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A summary of the initial daily dose prescribed categorised as either standard dose, reduced
dose or higher dose (for rivaroxaban only), among patients with NVAF newly prescribed a
NOAC is shown in Table 16. The most common starting NOAC dose was the standard
10 mg for apixaban (65.2% of patients) and the standard 20 mg for rivaroxaban (79.3% of
patients), while for dabigatran, the standard dose of 300 mg was not the most commonly

prescribed dose, being slightly less frequently prescribed than a reduced dose of 220 mg
(46.1% vs. 47.2%)

Table 16. Distribution of patients with NVAF newly prescribed a NOAC by dose at first

prescription.
| n | %

Apixaban NVAF first time users (N=10,834)

Apixaban standard dose (10 mg) 7061 65.2

Apixaban lower dose (2.5-5 mg) 3773 34.8
Dabigatran NVAF first time users (N=4381)

Dabigatran standard dose (300 mg) 2018 46.1

Dabigatran lower dose (75-220 mg) 2363 53.9
Rivaroxaban NVAF first time users (N=15,252)

Rivaroxaban standard dose (20 mg) 12,091 79.3

Rivaroxaban lower dose (2.5-15 mg) 3081 20.2

Rivaroxaban high dose (30—40 mg) 80 0.5

10.4.2.2 NOAC dose over the first 6 months of follow-up

Among patients with at least 180 days of available follow-up (Table 17) the percentage with
at least 6 months of NOAC continuous NOAC use was: apixaban 88.5% (5898/6667),
dabigatran 85.1% (2407/2827), and rivaroxaban 88.4% (8615/9750).

As shown in Table 18, among patients with at least 6 months of follow-up and still a current
NOAC user at 6 months, the vast majority were prescribed the same dose as the index
prescription: apixaban 95.4%, dabigatran 93.7% and rivaroxaban 95.0%.

Table 19 shows the dose of apixaban prescribed at 6 months among patients starting NOAC
therapy on apixaban. Among these patients, most whose index prescription was for a 5 mg or
10 mg dose were prescribed the same dose 6 months later, whether they had been continuous
users of apixaban at 6 months (91.8% and 97.5%, respectively) or non-continuous users of
apixaban at 6 months (88.8% and 96.2%, respectively). Among patients whose index
prescription was for a 2.5 mg dose, 21.7% of continuous users and 33.3% of non-continuous
users were prescribed the same dose at 6 months, with almost all of the remaining patients
shifting to a 5 mg dose after 6 months.

Table 20 shows the dose of dabigatran prescribed at 6 months among patients starting
NOAC therapy on dabigatran. Among these patients, most whose index prescription was for
a 220 mg or 300 mg dose were prescribed the same dose 6 months later, whether they had
been continuous users of dabigatran at 6 months (97.8% and 96.0%, respectively) or non-
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continuous users of dabigatran at 6 months (97.8% and 92.6%, respectively). Among
patients whose index prescription was for a 2.5 mg dose, 21.7% of continuous users and
33.3% of non-continuous users were prescribed the same dose at 6 months, with almost all
of the remaining patients shifting to a 5 mg dose after 6 months. Among patients with at
least 6 months continuous use of dabigatran, only 58.5% of those with an index prescription
for <110 mg and 53.7% of those with an index prescription for 150 mg were prescribed the
same dose at 6 months, with most changes being to a higher dose. Among patients with non-

continuous use of dabigatran at 6 months, less than half of those with an index prescription
for <110 mg were prescribed the same dose at 6 months, with most changing to 220 mg.

Table 21 shows the dose of rivaroxaban prescribed at 6 months among patients starting
NOAC therapy on rivaroxaban. Among rivaroxaban users who were still current users at 6
months, more than 94% of those whose index prescription was for a 15 mg or 20 mg dose,
were prescribed the same dose 6 months later (whether continuous or non-continuous users).
Among those whose index prescription was for <10 mg, about half were prescribed the same
dose at 6 months (non-continuous users at 6 months, 46.9%; continuous users at 6 months
55.6%), with most changes being from a shift to 20 mg (non-continuous users at 6 months,
37.5%; continuous users at 6 months, 37.4%). Among the small number of patients with an
index prescription for 30 mg, the majority shifted to a lower dose (20 mg) at 6 months.

Table 17. Distribution of continuous and non-continuous treatment among patients with NVAF with

at least 180 days of follow-up and a current user at 6 months after the index prescription.

Apixaban Dabigatran | Rivaroxaban
N=6667 N=2827 N=9750
n | % n | % n | %
Treatment duration since first prescription to 180 days after
Non-continuous use” 769 11.5 420 149 | 1135 11.6
Continuous use 5898 | 88.5| 2407 | 85.1 | 8615| 884

*Non-continuous: users 180 days after first prescription with at least one gap between consecutive
prescriptions greater than 30 days.

Table 18. NOAC daily dose variation over time among patients with NVAF with at least 180 days of

follow-up and current users at 6 months after first prescription (row %)

Dose 6 months after the index date

Lower dose than | Same dose than the | Higher dose than the

the index NOAC index NOAC index NOAC

prescription prescription prescription

n % n % n %
Apixaban (N=6667) 129 19| 6362 95.4 201 3.0
Dabigatran (N=2827) 72 25| 2648 93.7 107 3.8
Rivaroxaban (N=9750) 325 33| 9265 95.0 160 1.6
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Table 19. Apixaban daily dose variation over time among current users after 6 months from index

prescription (N=6667), by treatment duration (row %).

Dose at 6 months Total
2.5 mg S mg 10 mg

Non-continuous users at 6 months n=2 n=252 n=515 n=769
Dose at index prescription n % n % n % n

2.5 mg 1 33.3 2 66.7 0 0.0 3

5mg 1 04| 231 88.8 28 10.8 260

10 mg 0 0.0 19 3.8 | 487 96.2 506
Continuous users at 6 months n=8 n=1923 n=3967 n=5898
Dose at index prescription n % n % n % N

2.5mg 5 21.7 17 73.9 1 4.3 23

5mg 2 0.1 | 1810 91.8 | 160 8.1 1972

10 mg 1 0.0 96 2.5 | 3806 97.5 3903

Table 20. Dabigatran daily dose variation over time among current users after 6 months from index

prescription (N=2827 by treatment duration (row %).

Dose at 6 months Total
<110mg 150 mg 220 mg 300 mg
Non-continuous users at 6 n=5 n=14 n=204 n=197 n=420
months
Dose at index prescription % | n | % | n % % n % N
<110 mg 4140.0 0| 0.0 6] 60.0 0| 0.0 10
150 mg 0 0.0| 10]|43.5 8|34.8 5(21.7 23
220 mg 0f 0.0 1] 0.5 1791 97.8 3] 1.6 183
300 mg 1| 0.5 31 1.5 11| 54 1891 92.6 204
Continuous users at 6 months n=36 n=71 n=1152 n=1148 n=2407
Dose at index prescription n | % | n | % n n % n %
<110 mg 31| 58.5 0| 0.0 201 37.7 2| 3.8 53
150 mg 1| 0.9| 58|53.7 11]10.2 38| 35.2 108
220 mg 4| 0.4 6| 0.5| 1083]|97.8 14| 1.3 1107
300 mg 0f 0.0 71 0.6 38| 3.3| 1094|96.0 1139
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Table 21. Rivaroxaban dose variation over time among current users after 6 months from the index

prescription (N=9750), by treatment duration (row %).

Dose at 6 months
<10 mg 15 mg 20 mg 30 mg Total
Non-continuous users at 6 months n=23 n=215 n=893 n= n=1135
Dose at index prescription n % n % n % n % %
<10 mg 15| 46.9 41 12.5] 12| 37.5 1 3.1 32
15 mg 1| 0.6] 168| 96.0 6| 34 0| 0.0 175
20 mg 71 08| 42| 4.6| 871| 94.7 0| 0.0 920
30 mg 0| 0.0 1| 12.5 41 50.0 3| 37.5 8
Continuous users at 6 months n=141 n=1668 n=6805 n= n=8615
Dose at index prescription n % n % n % n % %
<10 mg 119| 55.6| 15| 7.0 80| 374 0| 0.0 214
15 mg 50 0.3]1426| 96.8| 41| 2.8 1| 0.1 1473
20 mg 17| 0.2] 219| 3.2|6663| 96.6 0| 0.0 6899
30 mg 0| 0.0 8] 30.8| 21| 724 0| 0.0 29

10.4.2.3 Dose, dose posology and duration of use stratified by renal function

Characteristics of the index NOAC and duration of use stratified by renal function is shown
in Table 22 for apixaban, Table 23 for dabigatran and Table 24 for rivaroxaban.

Among patients starting NOAC therapy on apixaban, 26.7% of those with normal renal
function were prescribed a daily dose of 5 mg; among those with severe renal impairment,
90.0% received a daily dose of 5 mg. Among new users of apixaban with at least a year of
follow-up, 57.7% of those with normal renal function had a first episode of use of at least 6
months compared with 47.1% of those with severe renal impairment.

Among patients starting NOAC therapy on dabigatran, 94.0% of those with normal renal
function were prescribed a daily dose of either 220 mg or 300 mg; among those with severe
renal impairment, 75.0% received a daily dose of 220 mg. Among new users of dabigatran
with at least a year of follow-up, 67.5% of those with normal renal function had a first
episode of continuous use of at least 6 months compared with 53.9% of those with severe
renal impairment.

Among patients starting NOAC therapy on rivaroxaban, 89.2% of those with normal renal
function were prescribed a daily dose of 20 mg. Among patients with severe renal
impairment, 17.7% were prescribed a daily dose >20 mg/day. Among new users of
rivaroxaban with at least 1 year of follow-up, 78.0% of those with normal renal function had
a first episode of continuous use of at least 6 months compared with 68.9% of those with
severe renal impairment.
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10.4.2.4  Trends in dose posology over time

The daily dose of the index NOAC and dose posology among patients with NVAF by study
in Table 25, Table 26 and Table 27 by study year. Among new users of apixaban (Table
25), parameters of the index apixaban prescription were generally similar from 2013 (when
data for apixaban became available) until the end of 2016. There was a decrease in the
proportion of patients with a first apixaban prescription duration exceeding 61 days;
however, this may be a reflection of the small sample sizes.

Among new users of dabigatran (Table 26) there was a shift towards the prescribing of a
higher daily dose over time, with a daily dose of 300 mg prescribed to 23.7% of new users in
2011 (although the sample size was small) to 44.5% in 2012 and 47.6% in 2016. Almost all
patients were prescribed a daily dose of either 220 mg (49.6%) or 300 mg (47.6%) by 2016.

Among new users of rivaroxaban (Table 27) there was a clear increase in the proportion of
patients prescribed a daily dose of 20 mg, from 70.5% in 2012 to 80.3% in 2016. Just under
a fifth of patients (17.9%) were prescribed a daily dose of 17.7 mg in 2016.

10.4.2.5 Trends in duration of use over time

As shown in Table 25 and Table 27, among new users of either apixaban or rivaroxaban
with at least 1 year of follow up, the percentage with at least 1 year of continuous NOAC use
remained stable over study years. In contrast, the percentage of new users of dabigatran with
at least 1 year of follow-up who had at least 1 year of continuous use increased over time
from 35.9% in 2011, 51.7% in 2012 and 66.7% in 2016 (Table 26).
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Best Practice Document Version: 5 BAYER

R
10.4.3 Appropriateness of index NOAC prescription

10.4.3.1 Dose of index NOAC prescription by eligibility to receive a standard
or reduced dose

Dose and dose posology of the index NOAC prescription according to whether patients were
eligible to receive a standard or reduced dose NOAC or were contraindicated in Table 28 for
new users of apixaban, Table 29 for new users of dabigatran and Table 30 for new users of
rivaroxaban. As shown in Table 28, among new users of apixaban eligible to receive the
standard daily dose, three-quarters (74.5%) were prescribed the standard daily dose of

10 mg, and just under a quarter (25.2%) received a daily dose of 5 mg. Among those who
were eligible for dose reduction, 89.5% were prescribed a reduced dose of 5 mg. There were
a total of 255 patients who were prescribed apixaban despite having a contraindication; of
these, 64.7% received a daily dose of 5 mg and 33.7% received a daily dose of 10 mg. As
shown in Table 29, among new users of dabigatran eligible to receive the standard daily
dose, 78.7% were prescribed a daily dose of 300 mg and 16.1% a daily dose of 220 mg.
Among those who were eligible for dose reduction, 70.5% received a daily dose of 220 mg.
There were a total of 234 patients who were prescribed dabigatran despite having a
contraindication; of these, 49.6% received a daily dose of 220 mg 43.2% received a daily
dose of 300 mg. Among new users of rivaroxaban (Table 30), almost all patients (88.5%)
eligible to receive the normal recommended dose received a total daily dose of 20 mg;
10.7% received 15 mg or 10 mg (8.6% and 2.1%, respectively). Among the patients eligible
to receive a reduced dose, 60.8% received a daily dose of 15 mg; however, 35.2% received a
daily dose of 20 mg. There were only seven patients who received rivaroxaban despite
having a contraindication.

As shown in Table 31, the majority of patients in the apixaban and rivaroxaban cohorts were
eligible to receive the standard treatment dose, 84.9% (9194/10,834) for apixaban and 82.7%
(12,608/15,252) for rivaroxaban, while in the dabigatran cohort less than half (40.9%;
1790/4381) were eligible for the standard dose. Among all patients eligible to receive a
standard dose NOAC (N=23,592), the majority received the correct standard dose (82.3%);
this percentage was highest for rivaroxaban (88.5%) followed by dabigatran (78.7%) and
apixaban (74.5%). However, nearly a third of patients in the apixaban cohort (23.2%,
2344/10,098) who were eligible to receive the recommended standard daily dose were
prescribed a reduced dose, compared with 21.3% (381/1790) of the dabigatran cohort and
11.0% (1390/12,608) of the rivaroxaban cohort. Among patients eligible for reduced dosing,
the majority correctly received a reduced dose: apixaban (91.0%), dabigatran (78.4%) and
rivaroxaban (63.9%).
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10.4.3.2 Dosing by degree of renal impairment

The daily dose of the index NOAC prescription according to renal function is shown in Figure 2
(approximately 1 in 8 patients in each cohort had unknown renal function). For all NOAC:s, there
was a trend towards dose reduction with increasing renal impairment. Among patients with severe
renal impairment (eGFR<30 ml/min/1.73m?), most were prescribed a reduced daily dose: apixaban
(91.1%, <5mg), dabigatran (80.0%, <200 mg) and rivaroxaban (83.0%, 15 mg). However, reduced
doses were also prescribed to patients with no evidence of renal impairment, especially among the
dabigatran cohort (50.1%, 1634/3259; mostly 220 mg/day) followed by apixaban (26.7%
(1968/7291; nearly all 5 mg/day), and rivaroxaban (10.3%, 1105/10,699; mostly 15 mg/day) users.
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10.4.3.3 Overall appropriateness of initial NOAC daily dose

Figure 3 presents the percentage of patients appropriately dosed, underdosed and overdosed among
all patients in each NOAC cohort. The majority of patients (79.5%) starting NOAC therapy were
prescribed an appropriate dose; 74.9% of patients on apixaban, 74.4% on dabigatran and 84.2% on
rivaroxaban. Underdosing was more frequent in the apixaban cohort (21.6% of patients) than in the
dabigatran (8.7% of patients) and rivaroxaban (9.1%) cohorts. Overdosing, however, was more
frequent in the dabigatran cohort (16.9%) than in the rivaroxaban (6.6%) or apixaban (3.5%)

cohorts.

100 ~
90 - 84,2

% patients

Apixaban Dabigatran Rivaroxaban
N=10,834 N=4381 N=15,252

m Appropriately dosed m Underdosed m Overdosed

Figure 3. Overall dose appropriateness of index NOAC daily dose (first prescribed NOAC).

NOAC, non-vitamin K antagonist oral anticoagulant
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10.4.3.3.1 Appropriateness of NOAC prescription among patients prescribed a
standard or reduced dose

As shown in Figure 4, among patients starting NOAC therapy on a standard daily dose, this was
appropriate for the vast majority of those in the apixaban cohort (97.0%) and rivaroxaban cohort
(92.3%), but for fewer patients in the dabigatran cohort (69.8%). Among patients starting NOAC
therapy on a reduced dose, there was a notable difference in the level of appropriate prescribing with
a reduced dose being appropriate in only 11.2% of patients in the apixaban cohort compared with
78.2% of the dabigatran cohort and 54.7% of the rivaroxaban cohort (Figure 4).

Data from analyses of patient characteristics considered when determining eligibility for dose
reduction (including age. bodyweight and renal function) according to initial dose prescribed are
shown in Table 32 for apixaban, Table 33 for dabigatran and Table 34 for rivaroxaban.

Among patients starting NOAC therapy with apixaban Table 32, patients prescribed either the 2.5
mg or 5 mg daily dose were predominantly over 80 years of age (81.1% and 75.6%, respectively).
Severe renal failure — a contraindication for apixaban — was documented in 5.7% of patients
prescribed a 2.5 mg daily dose, 4.0% of patients prescribed a 5 mg daily dose, and 0.5% of patients
prescribed a 10 mg dose. Most patients prescribed 2.5 mg/day apixaban had a low bleeding risk
(HAS-BLED score of 0—1; 75.5%), whereas more patients prescribed 5 mg/day apixaban (40.0%) or
10 mg/day apixaban (35.5%) had a moderate bleeding risk (HAS-BLED score of 2. Irrespective of
daily dose of apixaban, about a quarter of patients had a history of bleeding. Only 1.9% of patients
receiving a daily dose of 10 mg apixaban fulfilled the requisite criteria for dose reduction.

Among patients starting NOAC therapy with dabigatran (Table 33), 79.0% of those prescribed 300
mg/day were aged <75 years, whereas almost two-thirds (62.1%) of those prescribed 220 mg were
aged >80 years. Less than 1% of patients receiving dabigatran had severe renal failure. The
percentage of patients with each HAS-BLED score was broadly similar across the daily dose of
dabigatran prescribed. Irrespective of the daily dose of the index dabigatran prescription,
approximately a quarter of patients had a history of bleeding.

Among patients starting NOAC therapy with rivaroxaban (Table 34), just under half of patients
(49.5%) whose index prescription was for 20 mg/day were aged <75 years, and almost a third
(31.1%) were aged 80 years or more. The majority of patients (71.7%) who received a daily dose of
15 mg were aged 80 years or more. Although for rivaroxaban a dose reduction to 15 mg/day is
recommended for those with moderate or severe renal impairment, 7.4% of patients prescribed 20
mg/day, 27.4% of those prescribed 30 mg/day and 28.6% of those prescribed 40 mg/day dose of
rivaroxaban were classified as having moderate or severe renal impairment. The percentage of
patients with each HAS-BLED score was broadly similar irrespective of the daily dose of the index
rivaroxaban prescription, and between around a fifth to a quarter of patients had a history of
bleeding.
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10.4.3.4 Dose variation over time among patients underdosed at index NOAC
prescription

Among patients whose index NOAC prescription was underdosed and who also had at least 6
months of follow-up, the majority still received an underdosed prescription 6 months after their
initial underdosed prescription: apixaban 90.2%, dabigatran 82.0% and rivaroxaban 84.6% (Table
33).

Table 35. NOAC daily dose 6 months after the index date among patients whose initial NOAC prescription

was underdosed and who had at least 6 months of follow-up.

Daily dose 6 months after the index date
Lower dose than the Same dose than the Higher dose than the
index NOAC index NOAC index NOAC
prescription” prescription prescription
n % n % n %
Apixaban (N=1427) - - 1242 87.0 185 13.0
Dabigatran (N=250) 1 0.4 205 82.0 44 17.6
Rivaroxaban (N=874) 2 0.2 739 84.6 133 15.2

*One patients prescribed dabigatran 220 mg at the index date was prescribed dabigatran 110 mg 6 months
later. Two patients prescribed rivaroxaban 15 mg at the index date were prescribed rivaroxaban 10 mg
6 months later.

10.4.4 Predictors of inappropriate underdosing

Associations between baseline characteristics and inappropriate underdosing (vs. appropriate
dosing) are shown in Table 36 for patients starting NOAC therapy on apixaban, Table 37 for those
starting on dabigatran, and Table 38 for those starting on rivaroxaban.

Older age (>80 years vs. <60 years) was the strongest predictor of inappropriate apixaban
underdosing (OR 7.9, 95% CI: 6.0-10.3). Other factors associated with an increased risk of
inappropriate apixaban underdosing were a HAS-BLED score greater than zero, a history of
intracranial bleeding, a CHA2DS2VASc score of >3 (vs. a score of zero), a CHADS: score >2 (vs. a
score of zero), being moderately or severely frail, being overweight or obese, having moderate renal
failure (eGFR 30-50 ml/min/1.73m?), and being female. Being underweight was associated with a
decreased risk of inappropriate apixaban underdosing.

Factors associated with an increased likelihood of inappropriate dabigatran underdosing were having
a CHA2DS>VASc score of 1 or 2 (vs. a score of zero), having a HAS-BLED score of between 1 and
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3 (vs. a score of zero), use of antiplatelets or antiarrhythmics, and very high alcohol consumption
(>42 units per week). Factors associated with a decreased likelihood of inappropriate dabigatran
underdosing were having a CHADS: score of at least 2 (vs. a score of zero), and being obese. No
association was seen between age and inappropriate dabigatran underdosing

As with apixaban, the strongest predictor of inappropriate rivaroxaban underdosing was older age
(>80 years vs. <60 years; OR 4.1, 95% CI: 3.0-5.4). other factors associate with an increased risk of
inappropriate rivaroxaban underdosing were moderate or severe frailty, a history of IHD, being
female, and being underweight. In contrast to what was observed for apixaban, being overweight or
obese was associated with a decreased risk of inappropriate rivaroxaban underdosing.

Irrespective of the index NOAC, having the index NOA prescription in the later years of the study
period (2014-2016) was associated with a lower likelihood of inappropriate underdosing (vs. 2011—
2013).

10.4.5 Predictors of overdosing

As shown in Table 39, the strongest predictor of dabigatran overdosing (vs. appropriate dosing) was
being aged 7079 years (vs. <60 years; OR 7.8, 95% CI: 4.80—12.52). Other factors associated with
an increased likelihood of dabigatran overdosing (vs. appropriate dosing) were being obese, a
history of IHD, frailty, a CHA>2DS>VASc score of >4 (vs. a score of zero), and a CHADS; score of
at least 1 (vs. a score or zero). For rivaroxaban (Table 40), being aged >80 years was the strongest
predictor of rivaroxaban overdosing (vs. appropriate dosing). Other factors associated with an
increased likelihood of dabigatran overdosing (vs. appropriate dosing) were being aged >60 years,
being female, being OAC non-naive, having moderate or several renal failure, frailty especially
severe frailty), a history of IHD< heart failure, hypertension or gastrointestinal bleeding, a
CHA>DS2VASc score of >3 (vs. a score of zero), and a CHADS: score of at least 2 (vs. a score or
zero), a HAS-BLED score of >1 (vs. a score of zero), use of antihypertensives, and being
overweight or obese. Having moderate or high alcohol consumption was associated with a decreased
likelihood of rivaroxaban overdosing.
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Table 36. Association between baseline characteristics of patients with NVAF newly prescribed apixaban

and inappropriate underdosing (reference group = appropriately dosed).

A
BAYER
E

Apixaban”
N=10,520
Appropriately dosed Inappropriately Age, sex and 95% CI
N=8110 (69.8%) underdosed calendar year
N=2344 (30.2%) adjusted OR
Sex
Male 4515 55.7 1079 46.0 1.0 (reference) -
Female 3595 44.3 1265 54.0 1.12 (1.01-1.23)
Age (years)
<60 822 10.1 60 2.6 1.0 (reference) —
60—69 1880 23.2 165 7.0 1.19 (0.87-1.61)
70-79 2851 35.2 596 25.4 2.19 (2.12-3.69)
>80 2557 31.5 1523 65.0 7.88 | (6.00-10.33)
Mean (SD) 73.6 (11.0) 80.9 (8.4)
OAC naive status
Naive 4405 54.3 1216 51.9 1.0 (reference) -
Non—naive 3705 45.7 1128 48.1 0.98 (0.89-1.08)
Year of first NOAC
prescription
2011-2013 207 2.6 74 3.2 1.0 (reference) -
2014-2016 7903 97.4 2270 96.8 0.75 (0.57-1.00)
BMI, kg/m?
<20 (underweight) 1866 23.0 536 22.9 0.49 (0.37-0.66)
2024 (healthy weight) 361 4.5 63 2.7 1.0 (reference) —
25-29 (overweight) 2775 34.2 954 40.7 1.55 (1.36-1.76)
>30 (obese) 2825 34.8 654 27.9 1.35 (1.17-1.55)
Missing 283 3.5 137 5.8 2.25 (1.77-2.88)
Smoking
Non-smoker 3371 41.6 1003 42.8 1.0 (reference) -
Smoker 650 8.0 144 6.1 1.17 (0.95-1.44)
Ex-smoker 4081 50.3 1194 50.9 1.04 (0.93-1.15)
Unknown 8 0.1 3 0.1 1.57 (0.39-6.30)
Alcohol (units/week)
None 1703 21.0 653 27.9 1.0 (reference) —
1-9 3554 43.8 1007 43.0 0.89 (0.79-1.00)
10-20 1382 17.0 282 12.0 0.83 (0.70-0.98)
21-41 485 6.0 96 4.1 0.84 (0.65-1.09)
>42 221 2.7 42 1.8 1.02 (0.71-1.46)
Unknown 765 9.4 264 11.3 1.08 (0.91-1.29)
CVD
IHD 2328 28.7 765 32.6 1.01 (0.91-1.12)
Heart failure 1323 16.3 469 20.0 1.09 (0.97-1.24)
Hypertension 5267 64.9 1665 71.0 1.03 (0.93-1.15)
Ischaemic stroke 1211 14.9 469 20.0 1.19 (1.05-1.35)
History of bleeding disorders
Intracranial bleeding 119 1.5 77 3.3 2.11 (1.55-2.87)
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Apixaban”
N=10,520
Appropriately dosed Inappropriately Age, sex and 95% CI
N=8110 (69.8%) underdosed calendar year
N=2344 (30.2%) adjusted OR
GI bleeding 1101 13.6 365 15.6 1.11 (0.97-1.27)
Urogenital bleeding 1016 12.5 325 13.9 1.08 (0.94-1.25)
¢GFR, ml/min/1.73m?
>50 mL/min 5749 70.9 1441 61.5 1.0 (reference) -
30-50 mL/min 1100 13.6 584 24.9 1.28 (1.13-1.45)
<30 167 2.1 0 0.0 — —
Missing 1094 13.5 319 13.6 — —
Frailty index -
Fit 1324 16.3 167 7.1 1.0 (reference) -
Mild frailty 3028 37.3 659 28.1 1.21 (0.93-1.36)
Moderate frailty 2371 29.2 875 37.3 1.36 (1.12-1.65)
Severe frailty 1387 17.1 643 27.4 1.37 (1.12-1.69)
CHA:DS; VASc score
0 425 5.2 25 1.1 1.0 (reference) —
1 669 8.2 51 2.2 1.07 (0.64-1.79)
2 1430 17.6 222 9.5 1.45 (0.90-2.32)
3 1695 20.9 443 18.9 1.62 (1.01-2.60)
>4 3891 48.0 1603 68.4 1.86 (1.16-2.99)
Mean (SD) 3.5(1.8) 4.3 (1.7
CHADS: score
0 1120 13.8 102 4.4 1.0 (reference) -
1 2231 27.5 435 18.6 1.21 (0.96-1.54)
2 2287 28.2 773 33.0 1.36 (1.07-1.73)
>3 2472 30.5 1034 44.1 1.48 (1.16-1.88)
Mean (SD) 1.9(1.4 2.5(1.3)
HAS-BLED score
0 813 10.0 46 2.0 1.0 (reference) -
1 2782 343 776 33.1 1.65 (1.16-2.36)
2 2943 36.3 950 40.5 1.68 (1.17-2.41)
3 1313 16.2 441 18.8 1.63 (1.12-2.36)
>4 259 3.2 131 5.6 2.33 (1.53-3.53)
Mean (SD) 1.7.(1.0) 1.9 (0.9)
Medications’
Antiplatelets 3746 46.2 1148 49.0 1.05 (0.95-1.16)
Antiarrhythmics 1197 14.8 294 12.5 0.99 (0.85-1.14)
Antihypertensives 7054 87.0 2102 89.7 1.08 (0.92-1.26)

Data are n(%) unless otherwise stated.
“Patients receiving a higher than recommended dose of apixaban or any apixaban dose when contraindicated
were not included. TPrescription in the year before the index date.
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Table 37. Association between baseline characteristics of patients with NVAF newly prescribed dabigatran

and inappropriate underdosing (reference group = appropriately dosed).

Dabigatran
N=3639
Appropriately Inappropriately Age, sex and 95% CI
dosed underdosed calendar
N=3258; 89.5% N=381; 10.5% year adjusted
OR
Sex
Male 1848 56.7 248 65.1 | 1.0 (reference) —
Female 1410 433 133 34.9 0.89 0.71-1.13
Age years
<60 351 10.8 62 16.3
60—69 676 20.7 154 40.4 1.31 0.95-1.81
70-79 916 28.1 165 43.3 | 1.0 (reference) 0.73-1.39
>80 1315 40.4 0 0.0 — —
Mean age, SD 74.6 114 66.7 6.6 — -
OAC naive status
Naive 1383 424 167 43.8 | 1.0 (reference) -
Non-naive 1875 57.6 214 56.2 0.96 0.77-1.19
Year of first NOAC prescription
2011-13 1578 48.4 218 57.2 | 1.0 (reference) -
2014-16 1680 51.6 163 42.8 0.67 0.54-0.84
BMI, kg/m?
10—19 (underweight) 137 4.2 15 3.9 1.50 0.83-2.73
2024 (healthy weight) 788 24.2 70 18.4 | 1.0 (reference)
25-29 (overweight) 1185 36.4 140 36.7 1.17 0.86-1.59
>30 (obese) 992 30.4 141 37.0 1.21 0.89-1.66
Unknown 156 4.8 15 3.9 0.89 0.49-1.61
Smoking
Non-smoker 1351 41.5 147 38.6 | 1.0 (reference) -
Smoker 215 6.6 43 11.3 1.47 1.00-2.14
Ex-smoker 1687 51.8 191 50.1 1.03 0.82-1.30
Unknown 5 0.2 0 0.0 — —
Alcohol units/week
None 590 18.1 56 14.7 | 1.0 (reference) —
1-9 1496 45.9 149 39.1 0.91 0.65-1.28
10-20 532 16.3 82 21.5 1.19 0.81-1.75
21-41 219 6.7 32 8.4 0.98 0.60-1.60
>42 84 2.6 22 5.8 1.83 1.03-3.25
Unknown 337 10.3 40 10.5 1.04 0.67-1.61
History of CVD
IHD 825 25.3 98 25.7 1.19 0.93-1.54
Heart failure 535 16.4 51 13.4 0.90 0.66—1.24
Hypertension 2119 65.0 235 61.7 1.03 0.82-1.29
Ischaemic stroke 500 15.3 55 14.4 1.05 0.77-1.43
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Dabigatran
N=3639
Appropriately Inappropriately Age, sex and 95% CI
dosed underdosed calendar
N=3258; 89.5% N=381;10.5% | year adjusted
OR

History of bleeding
Intracranial bleeding 48 1.5 10 2.6 2.15 1.064.36
GI bleeding 411 12.6 59 15.5 1.42 1.05-1.92
Urogenital bleeding 396 12.2 36 9.4 0.84 0.58-1.21
¢GFR, ml/min/1.73m?
>50 2411 74.0 317 83.2 | 1.0 (reference) -
30-50 439 13.5 0 0.0 — —
<30 0 0.0 0 0.0 — —
Unknown 408 12.5 64 16.8 1.14 0.85-1.53
Frailty index
Fit 557 17.1 90 23.6 | 1.0 (reference)
Mild frailty 1184 36.3 173 45.4 1.08 0.81-1.43
Moderate frailty 928 28.5 88 23.1 0.87 0.62-1.23
Severe frailty 589 18.1 30 7.9 0.54 0.34-0.86
CHA;DS; VASc score
0 205 6.3 28 7.3 | 1.0 (reference) -
1 251 7.7 62 16.3 2.12 1.29-3.51
2 542 16.6 104 27.3 1.71 1.05-2.77
3 646 19.8 90 23.6 1.50 0.90-2.50
>4 1614 49.5 97 25.5 0.74 0.44-1.25
Mean SD 3.5 1.9 2.6 1.5
CHADS: score
0 454 13.9 95 24.9 | 1.0 (reference) -
1 822 25.2 151 39.6 1.01 0.75-1.35
2 946 29.0 73 19.2 0.50 0.36-0.71
>3 1036 31.8 62 16.3 0.42 0.29-0.61
Mean SD 2.0 1.3 1.3 1.1
HAS-BLED score
0 293 9.0 41 10.8 | 1.0 (reference) -
1 1100 33.8 132 34.6 1.50 1.01-2.25
2 1230 37.8 145 38.1 1.84 1.20-2.82
3 515 15.8 54 14.2 1.79 1.10-2.92
>4 120 3.7 9 2.4 1.38 0.62-3.07
Mean SD 1.7 1.0 1.6 1.0
Medications in prior 1y
Antiplatelets 1664 51.1 215 56.4 1.28 1.03-1.59
Antiarrthythmics 578 17.7 100 26.2 1.52 1.18-1.96
Antihypertensives 2876 88.3 334 87.7 1.02 0.73-1.42

Data are n(%) unless otherwise stated.

“Patients receiving a higher than recommended dose of dabigatran or any dabigatran dose when

contraindicated were not included. TPrescription in the year before the index date.
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Table 38. Association between baseline characteristics of patients with NVAF newly prescribed rivaroxaban

and inappropriate underdosing (reference group = appropriately dosed).

Rivaroxaban (N=14,238)"

Appropriate Inappropriate Age, sex and 95% CI
(n=12849; underdosed calendar year
90.2%) (n=1389;9.8%) | adjusted OR
Sex
Male 7324 57.0 590 42.5 1.0 (reference) —
Female 5525 43.0 799 57.5 1.45 (1.29-1.62)
Age (years)
<60 1238 9.6 53 3.8 1.0 (reference) —
60—69 2688 20.9 136 9.8 1.14 (0.82-1.58)
70-79 4506 35.1 336 24.2 1.62 (1.20-2.18)
>80 4417 344 8654 62.2 4.05 (3.04-5.39)
Mean age (SD) 74.3 (10.7) 80.3 (9.6)
OAC naive status
Naive 6136 47.8 655 47.2 1.0 (reference) -
Non—naive 6713 522 734 52.8 0.93 (0.83-1.05)
Year of first NOAC prescription
2011-13 1628 12.7 221 15.9 1.0 (reference) -
2014-16 11,221 87.3 1168 84.1 0.79 (0.67-0.92)
BMI, kg/m?
10-19 (underweight) 491 3.8 123 8.9 1.38 (1.10-1.73)
2024 (healthy weight) 2899 22.6 441 31.7 1.0 (reference) -
25-29 (overweight) 4496 35.0 436 314 0.75 (0.65-0.87)
>30 (obese) 4479 34.9 339 24.4 0.69 (0.59-0.80)
Unknown 484 3.8 50 3.6 0.75 (0.54-1.02)
Smoking
Non-smoker 5182 40.3 620 44.6 1.0 (reference) -
Smoker 1068 8.3 86 6.2 0.99 (0.78-1.26)
Ex-smoker 6591 51.3 683 49.2 0.97 (0.86—1.09)
Unknown 8 0.1 0 0.0 —
Alcohol (units/week)
None 2487 19.4 333 24.0 1.0 (reference) —
1-9 5820 45.3 671 48.3 1.01 (0.88-1.17)
10-20 2054 16.0 153 11.0 0.84 (0.68-1.04)
2141 837 6.5 52 3.7 0.83 (0.61-1.14)
>42 369 2.9 24 1.7 0.95 (0.61-1.48)
Unknown 1282 10.0 156 11.2 1.06 (0.86-1.30)
History of CVD
IHD 3329 25.9 449 323 1.25 (1.11-1.41)
Heart failure 1995 15.5 260 18.7 1.10 (0.95-1.28)
Hypertension 8534 66.4 957 68.8 0.91 (0.80-1.03)
Ischaemic stroke 1734 13.5 230 16.5 1.07 (0.92-1.25)
History of bleeding
Intracranial bleeding 147 1.1 28 2.0 1.65 (1.09-2.51)
GI bleeding 1698 13.2 184 13.2 0.98 (0.83-1.15)
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Rivaroxaban (N=14,238)"
Appropriate Inappropriate Age, sex and 95% CI
(n=12849; underdosed calendar year
90.2%) (n=1389;9.8%) | adjusted OR

Urogenital bleeding 1744 13.6 192 13.8 0.99 (0.84-1.16)
¢GFR, ml/min/1.73m?
>50 9547 74.3 1105 79.6 1.0 (reference) -
30-50 1478 11.5 6 0.4 0.02 (0.01-0.04)
<30 218 1.7 0 0.0 —
Unknown 1606 12.5 278 20.0 1.66 (1.43-1.93)
Frailty index
Fit 2124 16.5 115 8.3 1.0 (reference) -
Mild frailty 4700 36.6 386 27.8 1.12 (0.90-1.40)
Moderate frailty 3841 29.9 515 37.1 1.39 (1.11-1.74)
Severe frailty 2184 17.0 373 26.9 1.47 (1.16-1.86)
CHA;DS, VASc score
0 606 4.7 23 1.7 1.0 (reference) -
1 1109 8.6 56 4.0 1.29 (0.77-2.16)
2 2199 17.1 132 9.5 1.08 (0.66-1.77)
3 2754 214 270 19.4 1.28 (0.78-2.10)
>4 6181 48.1 908 65.4 1.34 (0.81-2.19)
Mean (SD) 3.5 (1.8) 4.2 (1.7)
CHADS:? score
0 1692 13.2 86 6.2 1.0 (reference) -
1 3492 27.2 285 20.5 1.10 (0.85-1.42)
2 3827 29.8 471 33.9 1.12 (0.86-1.46)
>3 3838 29.9 547 394 1.16 (0.89-1.51)
Mean (SD) 1.9 (1.3) 2.3 (1.3)
HAS-BLED score
0 1225 9.5 47 34 1.0 (reference) -
1 4628 36.0 487 35.1 1.31 (0.91-1.88)
2 4789 373 581 41.8 1.37 (0.94-1.97)
3 1794 14.0 228 16.4 1.36 (0.92-2.00)
>4 413 3.2 46 33 1.13 (0.71-1.82)
Mean (SD) 1.7 (1.0 1.8 (0.9
Medications in prior 1y *
Antiplatelets 5684 44.2 677 48.7 1.15 (1.03-1.29)
Antiarrhythmics 1843 14.3 191 13.7 1.07 (0.91-1.27)
Antihypertensives 11,327 88.2 1236 89.0 0.93 (0.78-1.11)

Data are n(%) unless otherwise stated.

"Patients receiving a higher than recommended dose of rivaroxaban or any rivaroxaban dose when

contraindicated were not included. TPrescription in the year before the index date.
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Table 39. Associations between baseline characteristics of patients with NVAF newly prescribed dabigatran

and overdosing (reference group=appropriately dosed).

Dabigatran N=3766
Appropriately Overdosed” Age, sex and 95% CI
dosed n=508; 13.5 calendar year
n=3258; 86.5 adjusted OR

Sex
Male 1848 56.7 297 58.5 1
Female 1410 433 211 41.5 0.92 0.75-1.13
Age years
<60 351 10.8 19 3.7 1
60—69 676 20.7 46 9.1 1.28 0.74-2.21
70-79 916 28.1 377 74.2 7.75 4.80-12.52
>80 1315 40.4 66 13.0 0.96 0.56-1.63
Mean age SD 74.6 114 75.4 6.4
OAC naive status
Naive 1383 42.4 194 38.2 1
Non—naive 1875 57.6 314 61.8 1.18 0.96-1.45
Year of first NOAC
prescription
2011-13 1578 48.4 268 52.8 1
2014-16 1680 51.6 240 47.2 0.91 0.75-1.11
BMI, kg/m?
10-19 (underweight) 137 4.2 13 2.6 0.77 0.41-1.45
2024 (healthy weight) 788 24.2 104 20.5 1
25-29 (overweight) 1185 36.4 183 36.0 1.06 0.80-1.39
>30 (obese) 992 30.4 192 37.8 1.37 1.04-1.81
Unknown 156 4.8 16 3.1 0.88 0.49-1.58
Smoking
Non-smoker 1351 41.5 199 39.2 1
Smoker 215 6.6 28 5.5 0.81 0.52-1.27
Ex-smoker 1687 51.8 281 55.3 1.06 0.86-1.32
Unknown 5 0.2 0 0.0 —
Alcohol units/week
None 590 18.1 83 16.3 | 1.0 (reference) —
1-9 1496 45.9 241 47.4 1.12 0.84-1.50
10-20 532 16.3 532 16.3 1.16 0.81-1.65
2141 219 6.7 36 7.1 1.16 0.73-1.85
>42 84 2.6 17 33 1.25 0.67-2.33
Unknown 337 10.3 41 8.1 1.02 0.67-1.55
History of CVD
IHD 825 25.3 162 31.9 1.30 1.04-1.61
Heart failure 535 16.4 91 17.9 1.16 0.90-1.51
Hypertension 2119 65.0 347 68.3 1.12 0.90-1.39
Ischaemic stroke 500 15.3 89 17.5 1.11 0.85-1.44
History of bleeding
Intracranial bleeding 48 1.5 10 2.0 1.52 0.72-3.19
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GI bleeding 411 12.6 67 13.2 1.0 0.75-1.35
Urogenital bleeding 396 12.2 60 11.8 0.91 0.67-1.24
¢GFR, ml/min/1.73m?
>50 2411 74.0 359 70.7 | 1.0 (reference) —
30-50 439 13.5 107 21.1 2.18 1.66-2.86
<30 0 0.0 0 0.0 —
Unknown 408 12.5 42 8.3 0.81 0.57-1.15
Frailty index
Fit 557 17.1 46 9.1 | 1.0 (reference) —
Mild frailty 1184 36.3 203 40.0 1.65 1.16-2.34
Moderate frailty 928 28.5 184 36.2 2.13 1.47-3.07
Severe frailty 589 18.1 75 14.8 1.81 1.18-2.77
CHA;DS,.VASc score
0 205 6.3 10 2.0 | 1.0 (reference) —
1 251 7.7 10 2.0 0.45 0.17-1.17
2 542 16.6 60 11.8 1.22 0.55-2.69
3 646 19.8 120 23.6 2.16 0.98-4.73
>4 1614 49.5 308 60.6 2.78 1.27-6.11
Mean, SD 3.5 1.9 4.0 1.6
CHADS: score
0 454 13.9 22 4.3 | 1.0 (reference) —
1 822 25.2 108 21.3 2.37 1.46-3.86
2 946 29.0 176 34.6 3.84 2.37-6.19
>3 1036 31.8 202 39.8 4.38 2.70-7.09
Mean, SD 2.0 1.3 2.3 1.2
HAS-BLED score
0 293 9.0 13 2.6 | 1.0 (reference) —
1 1100 33.8 140 27.6 1.36 0.69-2.67
2 1230 37.8 240 47.2 1.93 0.97-3.82
3 515 15.8 101 19.9 1.74 0.86-3.54
>4 120 3.7 14 2.8 1.07 0.44-2.61
Mean SD 1.7 1.0 1.9 0.8
Medications in prior 1y
Antiplatelets 1664 51.1 279 54.9 1.05 0.86-1.29
Antiarrthythmics 578 17.7 100 19.7 1.09 0.84-1.40
Antihypertensives 2876 88.3 460 90.6 1.25 0.89-1.74

Data are n(%) unless otherwise stated.
"Patients who were inappropriately underdosed or who received any dose of dabigatran when contraindicated

where not included in this analysis.

TPrescription in the year before the index date.
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Table 40. Association between baseline characteristics of patients with NVAF newly prescribed rivaroxaban

and overdosing (reference group=appropriately dosed).

Rivaroxaban N=13,856

Appropriately Overdosed” Age, sex and 95% CI
dosed N=1007;7.3% calendar year
N=12,849; 92.7% adjusted OR
Sex
Male 7324 57.0 458 45.5 1.0 (reference) -
Female 5525 43.0 549 54.5 1.26 1.11-1.44
Age years
<60 1238 9.6 14 1.4 1.0 (reference) —
60—-69 2688 20.9 85 8.4 2.74 1.55-4.84
70-79 4506 35.1 294 29.2 5.54 3.23-9.51
>80 4417 34.4 614 61.0 11.44 6.70-19.54
Mean age, SD 74.3 10.7 80.7 8.1 — -
OAC naive status
Naive 6136 47.8 413 41.0 1.0 (reference) -
Non-—naive 6713 52.2 594 59.0 1.20 1.05-1.37
Year of first NOAC
prescription
2011-13 1628 12.7 138 13.7 1.0 (reference) -
2014-16 11221 87.3 869 86.3 0.95 0.79-1.15
BMI, kg/m?
10-19 (underweight) 491 3.8 32 3.2 0.69 0.47-1.01
2024 (healthy weight) 2899 22.6 228 22.6 1.0 (reference) —
25-29 (overweight) 4496 35.0 363 36.0 1.21 1.02-1.45
>30 (obese) 4479 34.9 346 34.4 1.43 1.19-1.71
Unknown 484 3.8 38 3.8 1.14 0.79-1.64
Smoking
Non-smoker 5182 40.3 388 38.5 1.0 (reference) -
Smoker 1068 8.3 52 5.2 0.99 0.73-1.34
Ex-smoker 6591 51.3 565 56.1 1.23 1.07-1.42
Unknown 8 0.1 2 0.2 4.21 0.82-21.51
Alcohol units/week
None 2487 19.3 270 26.8 1.0 (reference) -
1-9 5820 45.3 489 48.6 0.89 0.76-1.04
10-20 2054 16.0 94 9.3 0.60 0.46-0.77
2141 837 6.5 31 3.1 0.56 0.38-0.83
>42 369 2.9 12 1.2 0.54 0.30-0.99
Unknown 1282 10.0 111 11.0 0.92 0.73-1.16
History of CVD
IHD 3329 259 351 34.9 1.37 1.19-1.57
Heart failure 1995 15.5 259 25.7 1.68 1.44-1.96
Hypertension 8534 66.4 788 78.3 1.46 1.25-1.71
Ischaemic stroke 1734 13.5 169 16.8 1.08 0.91-1.29
History of bleeding
Intracranial bleeding 147 1.1 18 1.8 1.41 0.86-2.33
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GI bleeding 1698 13.2 174 17.3 1.32 1.11-1.58
Urogenital bleeding 1744 13.6 150 14.9 1.04 0.87-1.25
¢GFR, ml/min/1.73m?
>50 9547 74.3 47 4.7 1.0 (reference) -
30-50 1478 11.5 905 89.9 156.7 114.03-215.44
<30 218 1.7 46 4.6 55.18 35.42-85.98
Unknown 1606 12.5 9 0.9 1.11 0.54-2.28
Frailty index
Fit 2124 16.5 26 2.6 1.0 (reference) -
Mild frailty 4700 36.6 226 22.4 2.91 1.93—4.40
Moderate frailty 3841 29.9 360 35.7 4.57 3.03-6.90
Severe frailty 2184 17.0 395 39.2 7.70 5.08-11.67
CHA:DS,.VASc score
0 606 4.7 4 0.4 1.0 (reference) -
1 1109 8.6 18 1.8 1.81 0.60-5.50
2 2199 17.1 56 5.6 2.10 0.73-6.06
3 2754 21.4 178 17.7 4.27 1.50-12.17
>4 6181 48.1 751 74.6 6.46 2.27-18.39
Mean SD 3.5 1.8 4.5 1.6
CHADS:2 score
0 1692 13.2 27 2.7 1.0 (reference) -
1 3492 27.2 132 13.1 1.66 1.08-2.54
2 3827 29.8 362 35.9 3.02 2.00-4.57
>3 3838 29.9 486 48.3 3.67 2.42-5.55
Mean SD 1.9 1.3 2.6 1.2
HAS-BLED score
0 1225 9.5 10 1.0 1.0 (reference) -
1 4628 36.0 315 31.3 2.97 1.50-5.86
2 4789 373 423 42.0 3.44 1.74-6.83
3 1794 14.0 201 20.0 4.14 2.07-8.29
>4 413 3.2 58 5.8 5.03 2.41-10.47
Mean SD 1.7 1.0 2.0 0.9
Medications in prior 1y *
Antiplatelets 5684 44.2 490 48.7 1.13 0.99-1.29
Antiarrthythmics 1843 14.3 145 14.4 1.16 0.96-1.40
Antihypertensives 11327 88.2 947 94.0 1.79 1.37-2.34
“Patients who were inappropriately underdosed or who received any dose of rivaroxaban when
contraindicated where not included in this analysis.
TPrescription in the year before the index date.
Data are n (%) unless otherwise stated.
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10.4.6 Discontinuation of NOAC use

10.4.6.1 Baseline characteristics of patients in the THIN discontinuation analysis

In total, there were 11,481 patients with NVAF who were first-time users of a NOAC: 5889 patients
(51.3%) started on rivaroxaban, 3589 (31.3%) started on apixaban and 2003 (17.4%) started on
dabigatran. Baseline characteristics of the three study cohorts are shown in Table 41. Mean age,
obesity, smoking status, alcohol consumption, frailty, CHA>2DS>.VASc score and HAS-BLED score
were all comparable across cohorts. There were slightly more males than females in each cohort,
and patients starting therapy on apixaban were more likely to be OAC naive (55%) compared with
those starting on dabigatran (44.0%) or rivaroxaban (48.0%).

10.4.6.2 Discontinuation with index NOAC therapy during the first year of treatment

The percentage of patients who continued, switched, reinitiated or stopped and did not reinitiate
OAC therapy is shown in Figure 5 and Table 42 by study cohort. The majority of patients in each
cohort remained on their initial NOAC therapy (i.e. were continuous users) within the first year of
treatment; 26.1% of the apixaban cohort, 40.0% of the dabigatran cohort, and 29.6% of the
rivaroxaban cohort discontinued therapy within this time period. Among OAC naive patients,
minimal difference was seen among the percentage of patients discontinuing their index NOAC:
apixaban (24.0%), dabigatran (40.9%) and rivaroxaban (28.9%). Around a fifth of patients in each
cohort discontinued their initial NOAC therapy but reinitiated OAC treatment (after a gap in
treatment of >30 days), while less than 10% in each cohort stopped OAC therapy and did not
reinitiate it later in the first year of treatment.

Only a small percentage of patients switched from their initial NOAC within 30 days of starting
treatment, with a higher percentage of switchers seen for dabigatran (8.8%) than for apixaban
(2.8%) or rivaroxaban (4.9%). As shown in Table 42, most switchers changed to a different NOAC
rather than to a VKA, and among patients who discontinued the index NOAC and later reinitiated
OAC therapy, the vast majority re-started with the index NOAC: apixaban (79.7%, 636/651),
dabigatran (92.6%, 403/434) and (95.0%, 970/1021). In a sensitivity analysis (Table 43), changing
the definition of discontinuation to having a gap in treatment of >60 days, the proportion of
substantially reduced the proportion of patients who discontinued NOAC therapy: 13.5% for
apixaban, 28.1% for dabigatran and 17.9% for rivaroxaban.
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Figure 5. Patterns of NOAC use among new users of NOAC with NVAF (with >1 year of follow-
up).
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Table 41. Baseline characteristics of the three NOAC study cohorts (discontinuation analysis).
Apixaban Dabigatran | Rivaroxaban Total

N=3589 N=2003 N=5889 N=11,481
Sex
Male 1931 (53.8) 1187 (59.3) 3280 (55.7) 6398 (55.7)
Female 1658 (46.2) 816 (40.7) 2609 (44.3) 5083 (44.3)
Age (years)
<60 332(9.2) 239 (11.9) 541 (9.2) 1112 (9.7)
60—-69 776 (21.6) 459 (22.9) 1249 (21.2) 2484 (21.6)
70-79 1201 (33.5) 713 (35.6) 2098 (35.6) 4012 (34.9)
>80 1280 (35.7) 592 (29.6) 2001 (34.0) 3873 (33.7)
Mean age (SD) 74.2 (10.7) 72.9 (10.7) 71.7.(14.4) 74.0 (10.6)
OAC naive status
Naive 1973 (55.0) 881 (44.0) 2826 (48.0) 5680 (49.5)
Non-naive 1616 (45.0) 1122 (56.0) 3063 (52.0) 5801 (50.5)
Year of first NOAC prescription
2011 0(0.0) 40 (2.0) 2 (0.0 42 (0.4)
2012 0 (0.0 444 (22.2) 196 (3.3) 640 (5.6)
2013 186 (5.2) 704 (35.1) 984 (16.7) 1874 (16.3)
2014 1171 (32.6) 494 (24.7) 1823 (31.0) 3488 (30.4)
2015 2197 (61.2) 318 (15.9) 2845 (48.3) 5360 (46.7)
2016 35(1.0) 3(0.1) 39 (0.7) 77 (0.7)
BMI (kg/m?)
10-19 124 (3.5) 62 (3.1) 216 (3.7) 402 (3.95)
20-24 810 (22.6) 435 (21.7) 1298 (22.0) 2543 (22.1)
25-29 1276 (35.6) 737 (36.8) 2078 (35.3) 4091 (35.6)
>30 1248 (34.8) 697 (34.8) 2090 (35.5) 4035 (35.1)
Unknown 131 (3.7) 72 (3.6) 207 (3.5) 410 (3.6)
Smoking
Non-smoker 1519 (42.3) 844 (42.1) 2399 (40.7) 4762 (41.5)
Smoker 286 (8.0) 147 (7.3) 484 (8.2) 917 (8.0)
Ex-smoker 1783 (49.7) 1010 (50.4) 3003 (51.0) 5796 (50.5)
Unknown 1 (0.0) 2(0.1) 3(0.1) 6 (0.1)
Alcohol (units/week)
None 851 (23.7) 330 (16.5) 1178 (20.0) 2359 (20.5)
1-9 1544 (43.0) 894 (44.6) 2677 (45.5) 5115 (44.6)
10-20 578 (16.1) 354 (17.7) 936 (15.9) 1868 (16.3)
21-41 195 (5.4) 160 (8.0) 367 (6.2) 722 (6.3)
>42 83 (2.3) 67 (3.3) 160 (2.7) 310 (2.7)
Unknown 338(9.4) 198 (9.9) 571(9.7) 1107 (9.6)
Frailty index
Fit 547 (15.2) 346 (17.3) 922 (15.7) 1815 (15.8)
Mild frailty 1338 (37.3) 771 (38.5) 2181 (37.0) 4290 (37.4)
Moderate frailty 1097 (30.6) 576 (28.8) 1810 (30.7) 3483 (30.3)
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Apixaban Dabigatran | Rivaroxaban Total

N=3589 N=2003 N=5889 N=11,481

Severe frailty 607 (16.9) 310 (15.5) 976 (16.6) 1893 (16.5)

e¢GFR, ml/min/1.73m?

>50 2488 (69.3) 1524 (76.1) 4260 (72.3) 8272 (75.1)

30-50 553 (15.4) 241 (12.0) 826 (14.0) 1620 (14.1)

<30 75 (2.1) 11(0.6) 84 (1.4) 170 (1.5)

Unknown 473 (13.2) 227 (11.3) 719 (12.2) 1419 (12.4)

Cardiovascular disease / bleeding

risk score

CHA:DS,.VASc, mean (SD) 3.6 (1.8) 3.4(1.9) 3.6 (1.8) 3.5(1.8)

HAS-BLED, mean (SD) 1.8 (1.0) 1.7 (1.0) 1.7 (1.0) 1.7 (1.0)

Data are n (%) unless otherwise specified.
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Table 42. Pattern of NOAC use among discontinuers (gap of >30 days after the end of supply) of the index

NOAC during the first year of use among patients with NVAF.

Apixaban Dabigatran | Rivaroxaban Total
N=3589 N=2003 N=5889 N=11,481
Switched within 30 days of the index date 100 (2.8) 176 (8.8) 289 (4.9) 565 (4.9)
Switched to a different NOAC 53 (1.5) 113 (5.6) 165 (2.8) 331(2.9)
Switched to a VKA 47 (1.3) 63 (3.1) 124 (2.1) 234 (2.0)
Reinitiated” OAC therapy 651 (18.1) 434 (21.7) 1021 (17.3) | 2106 (18.3)
Reinitiated with the index NOAC 636 (17.7) 403 (20.1) 970 (16.5) | 2009 (17.5)
Reinitiated with a different NOAC 8 (0.2) 14 (0.7) 21 (0.4) 43 (0.4)
Reinitiated with a VKA 7(0.2) 17 (0.8) 30 (0.5) 54 (0.5)
Stopped and did not reinitiate OAC therapy 186 (5.2) 192 (9.6) 435(7.4) 813 (7.1)
Total discontinuers 937 (26.1) 802 (40.0) 1745 (29.6) | 3484 (30.3)

Data are n (%).

*Re-started OAC therapy after a gap of >30 days between the end of the last prescription for the index NOAC

and the next prescription for an OAC.

Table 43. Sensitivity analysis: pattern of NOAC discontinuation (gap of >60 days after the end of

supply) of the index NOAC during the first year of use among patients with NVAF.

Apixaban | Dabigatran | Rivaroxaban Total
N=3589 N=2003 N=5889 N=11,481
Switched within 60 days of the index date 104 (2.9) 201 (10.0) 327 (5.6) 632 (5.5)
Switched to a different NOAC 59 (1.6) 127 (6.3) 182 (3.1) 368 (3.2)
Switched to a VKA 45(1.3) 74 (3.7) 145 (2.5) 264 (2.3)
Reinitiated” OAC therapy 189 (5.3) 153 (7.6) 323 (5.4) 665 (5.8)
Reinitiated with the index NOAC 178 (5.0) 133 (6.6) 296 (5.0) 607 (5.3)
Reinitiated with a different NOAC 6(0.2) 13 (0.7) 12 (0.2) 31(0.3)
Reinitiated with a VKA 5(0.1) 7(0.4) 15 (0.3) 27(0.2)
Stopped and did not reinitiate OAC therapy 191 (5.3) 208 (10.5) 407 (6.9) 806 (7.0)
Total discontinuers 484 (13.5) | 562 (28.1) 1057 (17.9) 2103 (18.3)

Data are n (%).

“Re-started OAC therapy after a gap of >60 days between the end of the last prescription for the index NOAC

and the next prescription for an OAC.

10.4.6.3

Time to discontinuation/reinitiation

As shown in Table 44, among patients who discontinued treatment with their index NOAC, the
mean time to discontinuation was 4.7 months (SD 3.0), and ranged from 1 days to just under a year,
with minimal differences between NOAC cohorts. Patients who discontinued their index NOAC and
did not later reinitiate with any OAC therapy had a slightly longer time to discontinuation (mean 5.5
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months) than those who discontinued due to a switch in treatment (4.6 months) or who discontinued
but later reinitiated OAC therapy (either on same NOAC, a different NOAC or a VKA; mean 4.6
years).

Table 44. Time to discontinuation of NOAC therapy among NV AF patients who discontinued their initial
NOAC prescribed.

Time to discontinuation” (months)
N Mean Range
(months; SD) | (days, min—max)
Apixaban 937 4.7 (3.0 3-356
Dabigatran 802 4.5 (3.0) 2-361
Rivaroxaban 1745 4.9 (3.1) 1-363
Any NOAC: switchers 565 4.0 (3.0) 1-363
Any NOAC: discontinued and reinitiated? 2106 4.6 (2.9) 5-334
Any NOAC: stopped and did not restart any OAC therapy 813 5.53.2) 10-334
Total (all NOACs) 3484 4.7 (3.0 1-363

*Among patients who discontinued treatment with their index NOAC — had a break in treatment of >30 days
between consecutive index NOAC prescriptions (i.e. between the end of supply of an index NOAC
prescription and the date of the subsequent index NOAC prescription), or if they switched to another NOAC
or a VKA during the treatment period with the index NOAC or within 30 days after the end of supply of the
index NOAC prescription.

TReinitiated with either the same NOAC, a different NOAC, or with a VKA.

Among patients who discontinued but later reinitiated OAC therapy, no difference was seen in the
time to reinitiation of OAC therapy between NOAC cohorts (1.9 months for apixaban, 2.1 months
for dabigatran and 2.0 months for rivaroxaban (Table 45).

Table 45. Time to reinitiation of OAC therapy among NVAF patients who reinitiated
OAC therapy after a gap of >30 days from treatment with the initial NOAC prescribed.

Time to reinitiation”
N Mean Range
(months, SD) (days, min—max)
Apixaban 651 1.9 (1.3) 31-294
Dabigatran 434 2.1 (1.6) 31-329
Rivaroxaban 1021 2.0 (1.4) 31-322
Total (all NOACs) 2106 2.0(1.4) 31-329

*Among patients who stopped their initial NOAC treatment and restarted with either the same or different
OAC therapy (after a gap of >30 days between the end of the last prescription for the index NOAC and the
next prescription for an OAC) within the first year of therapy.
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10.4.6.4 Predictors of discontinuing therapy with the index NOAC during the first
year of treatment

Associations between patient characteristics and discontinuation of NOAC therapy in the first year
of treatment are shown in Table 46. Factors associated with a reduced likelihood of discontinuing
NOAC therapy were being female, older age and having more comorbid conditions (renal
impairment, being frail, higher CHA>;DS>.VASc score, higher HAS-BLED score), whereas higher
alcohol consumption as associated with an increased likelihood of discontinuation. Compared with
patients starting NOAC therapy on apixaban, those starting therapy on dabigatran were almost twice
as likely to discontinue their treatment during the first year (OR 1.89, 95% CI: 1.68-2.12), while
there was no evidence that patients starting on rivaroxaban were either more or less likely to
discontinue their anticoagulation treatment.

Associations between patient characteristics and different types of discontinuation among
discontinuers of NOAC therapy in the first year of treatment are shown in Table 47. After
controlling for differences in patients characteristics between NOAC cohorts, patients aged >60
years had an increased likelihood of discontinuing therapy than younger patients — this was observed
for each three subtypes of discontinuers. Both discontinuers that reinitiated OAC therapy and those
that did not reinitiate OAC therapy were more frequent in 2011-2013 than in 2014-2016. The
opposite finding was seen for switching — higher in later years — coinciding with greater familiarity
with NOAC therapy. Reduced renal function was found to be associated with an increased
likelihood of discontinuation for all subtypes of discontinuers. Compared with patients starting on
apixaban, those starting on dabigatran were twice as likely to completely discontinue OAC therapy
(no reinitiation with any OAC therapy) while those starting on rivaroxaban had a small increased
likelihood of discontinuing OAC therapy with no re-initiation.
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Table 46. Baseline characteristics of the three NOAC study cohorts (discontinuation analysis).
Continuers | Discontinuers Crude OR Adjusted OR"

N=7997 N=3484 95% CI) (95% CI)
Sex
Male 4372 (54.7) 2026 (58.2) 1.0 (reference) 1.0 (reference)
Female 3625 (45.3) 1458 (41.8) 0.87 (0.80-0.94) 0.95 (0.87-1.04)
Age (years)
<60 631 (7.9) 481 (13.8) 1.0 (reference) 1.0 (reference)
60—69 1737 (21.7) 747 (21.4) 0.56 (0.49-0.65) 0.61 (0.53-0.72)
70-79 2871 (35.9) 1141 (32.7) 0.52 (0.45-0.60) 0.59 (0.50-0.70)
>80 2758 (34.5) 1115 (32.0) 0.53 (0.46-0.61) 0.58 (0.48-0.69)
Mean (SD) 74.5 (10) 72.8 (11.8)
Index NOAC
Apixaban 2652 (33.2) 937 (26.9) 1.0 (reference) 1.0 (reference)
Dabigatran 1201 (15.0) 802 (23.0) 1.89 (1.68-2.12) 1.81 (1.59-2.07)
Rivaroxaban 4144 (51.8) 1745 (50.1) 1.19 (1.09-1.31) 1.18 (1.08-1.30)
OAC naive status
Naive 3990 (49.9) 1690 (48.5) 1.0 (reference) 1.0 (reference)
Non-naive 4007 (50.1) 1794 (51.5) 1.06 (0.98-1.14) 1.02 (0.93-1.11)
Year of first NOAC
prescription
2011-2013 1661 (20.8) 895 (25.7) 1.0 (reference) 1.0 (reference)
20142016 6336 (79.2) 2589 (74.3) 0.76 (0.69—0.83) 0.93 (0.83-1.03)
BMI, kg/m?
<20 277 (3.5) 125 (3.6) 1.0 (0.79-1.25) 1.03 (0.82-1.30)
2024 1750 (21.9) 793 (22.8) 1.0 (reference) 1.0 (reference)
25-29 2826 (35.3) 1265 (36.3) 0.99 (0.89-1.10) 0.95 (0.85-1.06)
>30 2875 (36.0) 1160 (33.3) 0.89 (0.80-0.99) 0.83 (0.74-0.93)
Missing 269 (3.4) 141 (4.0) 1.16 (0.93-1.44) 1.05 (0.83-1.33)
Smoking
Non-smoker 3303 (41.3) 1459 (41.9) 1.0 (reference) 1.0 (reference)
Smoker 631 (7.9) 286 (8.2) 1.03 (0.88-1.20) 0.90 (0.77-1.06)
Ex-smoker 4060 (50.8) 1736 (49.8) 0.97 (0.89-1.05) 0.98 (0.90-1.07)
Unknown 3(0.0) 3(0.1) 2.26 (0.46-11.2) 1.92 (0.36-10.12)
Alcohol (units/week)
None 1693 (21.2) 666 (19.1) 1.0 (reference) 1.0 (reference)
1-9 3604 (45.1) 1511 (43.4) 1.07 (0.96-1.19) 1.01 (0.90-1.13)
10-20 1268 (15.9) 600 (17.2) 1.20 (1.05-1.37) 1.09 (0.95-1.26)
2141 479 (6.0) 243 (7.0) 1.29 (1.08-1.54) 1.14 (0.94-1.38)
>42 186 (2.3) 124 (3.6) 1.69 (1.33-2.16) 1.55 (1.19-2.01)
Unknown 767 (9.6) 340 (9.8) 1.13 (0.96-1.32) 1.01 (0.85-1.19)
Frailty index
Fit 1148 (14.4) 667 (19.1) 1.0 (reference) 1.0 (reference)
Mild frailty 3099 (38.8) 1191 (34.2) 0.66 (0.59-0.74) 0.81 (0.71-0.92)
Moderate frailty 2435 (30.4) 1048 (30.1) 0.74 (0.66-0.84) 1.02 (0.88-1.18)
Severe frailty 1315 (16.4) 578 (16.6) 0.76 (0.66-0.87) 1.08 (0.91-1.29)
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Continuers | Discontinuers Crude OR Adjusted OR"

N=7997 N=3484 (95% CI) (95% CI)

¢GFR, ml/min/1.73m?

>50 5857 (73.2) (69.3) 1.0 (reference) 1.0 (reference)

30-50 1128 (14.1) 1.06 (0.94-1.19) 1.18 (1.05-1.34)

<30 106 (1.3) 64 (1.8) 1.46 (1.07-2.00) 1.77 (1.28-2.44)

Missing 906 (11.3) 513 (14.7) 1.37 (1.22-1.55) 1.30 (1.15-1.47)

CHA;DS,.-VASc score

2 2188 (27.4) 1185 (34.0) 1.0 (reference) 1.0 (reference)

3 1742 (21.8) 693 (19.9) 0.73 (0.66-0.82) 0.88 (0.77-1.00)

4 4067 (50.9) 1606 (46.1) 0.73 (0.67-0.80) 0.86 (0.75-0.98)

Mean (SD) 3.6 (1.8) 34(1.9)

HAS-BLED score

0 3229 1570 (45.1) 11.0 (reference) 1.0 (reference)

2 3084 (38.7) 1262 (36.2) 0.84 (0.77-0.92) 0.94 (0.85-1.04)

3 1684 (21.1) 652 (18.7) 0.80 (0.71-0.89) 0.88 (0.78-1.00)

Mean (SD) 1.8 (1.0) 1.7 (1.0)

Data are n (%) unless otherwise specified.

*Adjusted for all the other variables in the table.
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Table 47. Association between baseline characteristics of patients with NVAF (new users of a NOAC) and

risk of discontinuation according to type of discontinuation.

OR (95% CI)

Continuers vs.
discontinuers who

Continuers vs.

discontinuers who

Continuers vs.
discontinuers who did

re-initiated OAC switched OAC not re-initiate OAC
therapy therapy therapy
N=2106 N=565 N=813
Sex
Male 1.0 (reference) 1.0 (reference) 1.0 (reference)
Female 0.89 (0.79-0.99) 1.25(1.03-1.53) 0.90 (0.76-1.07)
Age (years)
<60
60-69 0.74 (0.62-0.90) 0.95 (0.66-1.37) 0.33 (0.26-0.43)
70-79 0.74 (0.61-0.90) 0.93 (0.63-1.36) 0.27 (0.21-0.36)
>80 0.72 (0.58-0.89) 0.68 (0.45-1.03) 0.35 (0.26-0.48)
Index NOAC
Apixaban 1.0 (reference) 1.0 (reference) 1.0 (reference)
Dabigatran 1.36 (1.16-1.60) 4.28 (3.24-5.65) 2.19 (1.72-2.79)
Rivaroxaban 0.98 (0.87-1.09) 1.89 (1.49-2.39) 1.52 (1.26-1.83)
Year of first NOAC 1.0 (reference)
prescription
20112013 1.0 (reference) 1.0 (reference) 1.0 (reference)
20142016 0.90 (0.79-1.02) 1.21 (0.97-1.50) 0.82 (0.68-0.99)

¢GFR, ml/min/1.73m?

>50

1.0 (reference)

1.0 (reference)

1.0 (reference)

30-50 1.08 (0.93-1.26) 1.23 (0.95-1.59) 1.53 (1.22-1.91)
<30 1.51(1.01-2.25) 2.21(1.20-4.08) 2.25(1.30-3.87)
Missing 1.31(1.13-1.51) 1.28 (0.98-1.67) 1.30 (1.05-1.62)

OAC naive status

Naive 1.0 (reference) 1.0 (reference) 1.0 (reference)
Non-naive 1.08 (0.97-1.19) 1.25 (1.04-1.50) 0.74 (0.64-0.87)
BMI (kg/m?)

<20 0.98 (0.74-1.31) 0.85 (0.50-1.44) 1.26 (0.86—1.85)
20-24 1.0 (reference) 1.0 (reference) 1.0 (reference)
25-29 0.94 (0.82-1.07) 1.01 (0.80-1.28) 0.90 (0.74-1.09)
>30 0.89 (0.77-1.02) 0.78 (0.61-1.00) 0.67 (0.54-0.83)
Missing 0.94 (0.70-1.25) 0.99 (0.58-1.69) 1.37(0.94-2.01)
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Smoking

Non-smoker 1.0 (reference) 1.0 (reference) 1.0 (reference)

Smoker 0.99 (0.82-1.19) 0.64 (0.43-0.96) 0.83 (0.62-1.10)

Ex-smoker 0.96 (0.86-1.07) 1.08 (0.90-1.30) 0.95 (0.81-1.12)

Unknown 2.47 (0.40-15.21) - 1.42 (0.11-18.04)

Alcohol (units/week)

None 1.0 (reference) 1.0 (reference) 1.0 (reference)

1-9 1.03 (0.90-1.18) 1.13 (0.89-1.43) 0.87 (0.71-1.06)

10-20 1.13 (0.95-1.33) 0.92 (0.67-1.26) 1.11 (0.86-1.43)

21-41 1.19 (0.95-1.49) 1.32 (0.89-1.96) 0.85 (0.59-1.22)

>42 1.75 (1.30-2.35) 1.10 (0.58-2.08) 1.24 (0.77-1.99)

Unknown 1.12 (0.92-1.36) 0.93 (0.65-1.34) 0.77 (0.57-1.05)

Frailty index

Fit 1.0 (reference) 1.0 (reference) 1.0 (reference)

Mild frailty 0.87 (0.75-1.01) 0.91 (0.68-1.21) 0.63 (0.51-0.78)

Moderate frailty

1.05 (0.88-1.25)

1.24 (0.90-1.70)

0.85 (0.66-1.11)

Severe frailty

1.01 (0.82-1.24)

1.27 (0.88-1.85)

1.18 (0.87-1.60)

CHA:;DS; VASc score

2 1.0 (reference) 1.0 (reference) 1.0 (reference)

3 0.91 (0.78-1.05) 1.02 (0.77-1.35) 0.69 (0.54-0.89)
4 0.85 (0.73-1.00) 1.03 (0.77-1.38) 0.80 (0.61-1.04)
HAS-BLED score

0 1.0 (reference) 1.0 (reference) 1.0 (reference)

2 0.99 (0.88-1.11) 0.85 (0.69-1.04) 0.88 (0.73-1.07)
3 0.94 (0.81-1.09) 0.79 (0.61-1.04) 0.79 (0.62-1.01)

*Adjusted for all the other variables in the table.
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10.4.7 Time trends in first-time users of NOAC (secondary objective results)

The cumulative incidence per 1000 patients of new users of apixaban, dabigatran and rivaroxaban
among the eligible source population in THIN is shown in Figure 6 by study year (2011-2016) and
stratified by age and sex for the whole study period (2001-2016) in Figure 7. The graphs illustrate
the increase in use of both apixaban and rivaroxaban over study years. The incidence of apixaban
use for SPAF increased from 0.09 per 1000 persons in 2013 to 1.93 per 1000 persons in 2016 where
it became the most commonly prescribed NOAC for this indication. The incidence of rivaroxaban
for SPAF increased from 0.52 per 1000 persons in 2013 to 1.82 per 1000 persons in 2016 (just
slightly lower than apixaban). The incidence of dabigatran fell from 0.39 per 1000 persons in 2013
to 0.18 in 2016. Incidence rates among males were higher than those among females for the same
NOAC across all age groups and study years.
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Figure 6. Incidence per 1000 patients of patients with NVAF newly prescribed a NOAC by study year
(2011-2016).

14 -
12 -
g m Apixaban, males
%_10 i = Apixaban, females
§ 8 | mDabigatran, males
o = Dabigatran, females
a 6 -
§ m Rivaroxaban, males
2 4 -
S Rivaroxaban, females
2 .
0 . . - -_l_-

18-19 2029 3039 4049 50-59 6069 70-79  80-89 =290

Figure 7. Cumulative incidence of patients with NVAF newly prescribed a NOAC in 2016 by age group and
sex.
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10.5 Other analyses

A sensitivity analysis was performed in which the definition of discontinuation was changed to
require a treatment gap of 60 days between the end of a prescription and the start of the next, if any
(allowing for greater non-adherence), to assess the effect this had on study outcomes.

10.6 Safety data (Adverse events/adverse reactions)

As per the EMA Guideline on Good Pharmacovigilance Practices (Module VI-Management and
reporting of adverse reactions to medicinal products), for non-interventional study designs that are
based on secondary use of data, individual reporting of adverse reactions is not required. No
expedited reporting of adverse events or reactions is required.

19330; THIN-CPRD Study; v1.4, 21 May 2019 Page 111 of 142



Reference Number: RD-0I-0216 B
Best Practice Document Version: 4 A
BAEE R

11. Discussion
11.1 Key results

11.1.1 Patient characteristics and comparison with clinical trial populations

A total of 30,467 patients with NVAF starting OAC therapy on a NOAC: 15,252 (50.1%) patients
started NOAC therapy on rivaroxaban, 10,834 (35.6%) on apixaban and 4381 (14.4%) on
dabigatran. The majority of patients prescribed a reduced dose were aged 70 years or older
(apixaban 93.6%, dabigatran 88.4%, rivaroxaban 91.4%), and were moderately or severely frail
(apixaban, 70.2%, dabigatran 61.7%, rivaroxaban 74.0%)

Most patients in each cohort were male (apixaban 53.2%, dabigatran 57.6%, rivaroxaban 54.9%) yet
the male-to-female ratio was more balanced than that among participants in the pivotal phase 3
NOAC trials for the SPAF indication, in which approximately two-thirds of patients were male:
64.5% of the apixaban arm in ARISTOTLE, (15) 64.3 years and 63.2 years in the 110 mg and

150 mg dabigatran arms, respectively in RE-LY, (16) and 60.3% in the rivaroxaban arm of
ROCKET-AF. (17) Patients in this current study were slightly older than participants in the NOAC
AF clinical trials; apixaban mean 75 years vs. median 70 years in ARISTOTLE, dabigatran mean
74 years vs. median 71 years in RE-LY, and rivaroxaban mean 75 years vs. median 73 in ROCKET-
AF. Most patients in the apixaban cohort were OAC naive (53% vs. 43% in ARISTOTLE), while
less than half of patients in the dabigatran and rivaroxaban cohorts were OAC naive (dabigatran
42% vs. 50% in RE-LY;; rivaroxaban 47% vs. 38% in ROCKET-AF).

The most commonly comorbidity at the index date was hypertension, which was recorded in about
two-thirds of patients in each NOAC cohort, and which is less than that seen among participants in
ARISTOTLE (87%), RE-LY (79%) and ROCKET-AF (90%). Heart failure was notably less
prevalent (approximately 17% in each cohort) than patients in the clinical trials (36% in
ARISTOTLE, 32% in RE-LY and 63% in ROCKET-AF). Approximately a third of patients in each
cohort were obese, while a little under a third each had IHD and hyperlipidaemia. Most patients had
normal renal function (apixaban 67.3%, dabigatran 74.4%, rivaroxaban 70.1%), a medium risk of
bleeding (HAS-BLED score of 1-3) and a high mean CHA»DS>-VASc score (comorbidity index) of
between 3.5 and 3.7.

In terms of CHADS: score, the majority of patient in each cohort (approx. two-thirds) had a score of
between 0 and 2, which is in line with the CHADS: scores of participants in the ARISTOTLE
(69.8% with a score of 1 or 2) and RE-LY trials (~ 67% with scores of 0—2 across the two dabigatran
arms). In ROCKET-AF, however, only 13% of the rivaroxaban arm had a CHADS; score of 2,
while 72.2% had a score of 3 or 4, and 14.8% had a score of 5 or 6. This suggests that the population
enrolled in ROCKET-AF had a higher risk of stroke at baseline compared with the other two pivotal
NOAC trials and the study population in this current observational study. As expected from
patients’ comorbidity profile, the most frequently prescribed comedications were antihypertensives,
statins, PPIs, antiplatelets and diuretics.
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Irrespective of the index NOAC, the percentage of patients who were OAC naive increased over the
study years (comparing 2016 with 2011-2013). This was most evident among the dabigatran cohort
(OR 1.48, 95% CI: 1.21-1.82) and rivaroxaban cohort (OR 1.70, 95% CI: 1.53—1.90). While there

was an increase in the percentage of patients aged >80 years, the opposite was seen for rivaroxaban.

11.1.2 Dosing appropriateness

Among patients starting NOAC therapy on rivaroxaban, 17.3% were eligible to receive a reduced
dose compared with 12.8% of patients starting on apixaban and 53.8% of patients starting on
dabigatran. The majority of patients were prescribed an appropriate dose according to the EU labels:
apixaban 74.9 %, dabigatran 74.4%, rivaroxaban 84.2%. There was a trend towards dose reduction
with increasing renal impairment. Among patients with severe renal impairment, the majority
received a reduced dose NOAC: apixaban 91.1%, dabigatran 80.0%, rivaroxaban 83.0%.

Potential underdosing

Underdosing occurred in 21.6% of patients starting NOAC therapy on apixaban compared with
8.7% starting on dabigatran and 9.1% starting on rivaroxaban. Potential underdosing of NOACs has
been reported in moderate-to-large studies from the US, (18) as well as in smaller studies from
Europe and North America.(16,17,35) Using data from 7925 patients with AF in the Outcomes
Registry for Better Informed Treatment of Atrial Fibrillation II (ORBIT-AF II) registry, Steinberg et
al, (18) found that 57% (734/1289) of patients prescribed a reduced dose NOAC did not fulfill the
Food and Drug Administration’s (FDAs) recommended criteria for dose reduction. A larger
administrative claims database study of 14,865 patients with AF initiating NOAC treatment reported
a much lower level of underdosing with 13.3% (1781/13,392) of patients with no renal indication for
dose reduction receiving a reduced dose;(19) although other criteria for dose reduction were not
assessed. Studies from Europe have been small but also suggest that underdosing may be more
prevalent for apixaban than rivaroxaban. In Germany, Bucholtz et al (20) found that among 268
patients with NVAF starting reduced dose apixaban therapy in 2016, 60.8% did not meet labelling
criteria for dose reduction, while in a study of 899 patients with NVAF starting rivaroxaban therapy
in the Netherlands, Pisters et al (21) reported that 3.1% received a label-discordant dose. In the
study by Bucholtz et al (20) there were 163 apixaban patients who received a reduced dose despite
being eligible for the higher dose, and among these a substantial percentage met either only one
(57.1%) or no (42.9%) dose-reduction criteria, with these patients more often having ages, weights
and serum creatinine levels close to the cut-off values compared with patients prescribed an
appropriate dose. In our current observational study, the majority of patients (73.1%) who were
inappropriately prescribed a reduced dose of apixaban met only one dose reduction criteria. The
strongest predictor of in inappropriate underdosing in both the apixaban and rivaroxaban cohort was
older age; frailty was also a notable predictor.
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Potential overdosing

In this current study, potential overdosing was more frequent for dabigatran (16.9%) than for
rivaroxaban (6.6%) or apixaban (3.5%). In the US, Yao et a/ (19) reported that 43% of patients with
a renal indication for NOAC dose reduction did not receive a reduced dose, while Steinberg et al
(18) found that 32% of NVAF patients eligible for dose reduction according to the FDA approved
drug labels received a standard dose NOAC. This is similar to the level of potential rivaroxaban
overdosing among patients eligible for a reduced dose in our study (36.1%).

11.1.3 Discontinuation of NOACs

In the discontinuation analysis (N=11,481), one-year discontinuation rates were: apixaban 26.1%,
dabigatran 40.0%, rivaroxaban 29.6%. One-year re-initiation rates were: apixaban 18.1%,
dabigatran 21.7%, rivaroxaban 17.3%; (>93% of re-initiations were with the index NOAC).
Switching rates were: apixaban 2.8%, dabigatran 8.8%, rivaroxaban 4.9%; discontinuation with no
reinitiation was: apixaban 5.2%, dabigatran 9.6%, rivaroxaban 7.4%. Compared with patients
starting on apixaban, ORs (% CIs) for discontinuation due to switching were 4.28 (95% CI: 3.24—
5.65) for dabigatran and 1.89 (95% CI: 1.49-2.39) for rivaroxaban. Severely reduced renal function
was a predictor of any discontinuation, OR 1.77 (95% CI: 1.28-2.44). Only 7% of NVAF patients in
our study permanently discontinued OAC therapy (i.e. discontinued their index NOAC and did not
reinitiate and type of OAC), which is approximately half the rate seen in Italy (22) and
approximately a third of that seen for rivaroxaban in Germany.(23)

In a study of among 2871 NVAF patients, Johnson et al (24) reported broadly similar, albeit slightly
higher, 1-year NOAC discontinuation rates to those found in our study using a 60-day treatment gap,
with rates highest for dabigatran (33.3%) followed by rivaroxaban (26.9%) and apixaban (17.2%). A
smaller study by Martinez et al,(25) reported much lower NOAC discontinuation rates to ours (17%
at 1 year) with apixaban unable to be assessed due to short duration of available follow-up. Studies
from other European countries have reported either highly comparable (26), notably higher (27) or
lower (23, 28) 1-year NOAC discontinuation rates based on a 30-day treatment gap (23), 60-day
treatment gap (26, 27) or other definition of discontinuation,(28) with differences possibly
attributable to differences in study size, design and/or composition of the study population (e.g. the
inclusion of OAC-naive users only). One-year NOAC discontinuation rates among NVAF patient
populations reported from claims database studies in the United States have been substantially
higher,(29, 30) yet are consistent with a trend of higher discontinuation for dabigatran compared
with rivaroxaban or apixaban (24, 26-31) and of rates lowest for apixaban in most,(24, 27-30) albeit
not all, (31) studies.

As seen in Sweden,(28) we found that the vast majority of NOAC reinitiators in our study restarted
with the index NOAC. Similarly, only a small proportion of patients (<5%) switched to another
NOAC or a VKA, with more than half switching to a different NOAC. These findings suggest good
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tolerability and confidence in this class of medication in the UK. Comparable NOAC switching rates
have been reported in two large US claims database studies,(30, 32) while in another large US
administrative database among 34,022 OAC naive NVAF patients, nearly 20% switched
medication.(33) Switching rates among other European NVAF cohorts starting NOAC therapy have
been notably higher. In particular, using national healthcare databases in France, Maura et a/(26)
found that 9.8% of patients starting rivaroxaban therapy switched to another OAC class, while in the
UK, Martinez et al (25) reported a 6.6% NOAC-to-VKA switch rate.

11.2

Limitations

Limitations of this study include:

Missing data on comorbidities and lifestyle variables among some patients.

Possibly some missing data if PCPs did not enter the hospitalization data, however, we
expect that the vast majority of PCPs would record information on hospitalizations into
patients’ EHRs.

Medications prescribed at hospital and those obtained over-the-counter may not have been
captured in the database

Incomplete data concerning medication adherence because drug use was based on
prescriptions issued by the PCP and no information was available to confirm if the drug was
actually taken by the patient.

We evaluated the dose of the first NOAC prescription issued in primary care and not
subsequent prescriptions; however, the majority of patients had continued on the same dose
of the index NOAC 6 months after treatment initiation.

A small degree of misclassification for renal function and bodyweight may have occurred
due to inaccuracies in data recording, which may have affected our findings for a small
number of patients.
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e Potential overdosing may have been overestimated because patients may have split a
prescribed standard dose over more than one day.

e Crude ORs used to compare trends over time were not adjusted for potential differences in
baseline patient characteristics between NOACs cohorts leading to the possibility of
confounding.

11.3 Interpretation

There are some differences between the profiles of patients with NVAF in this observational study
and participants in the three NOAC pivotal phase 3 trials, upon whose data these medications were
approved. These differences must be considered when comparing efficacy and safety outcomes
between this real-world patient population and those enrolled in clinical trials.

Between 2011 and 2016, the majority of patients with NVAF starting therapy with a NOAC in UK
primary care were prescribed an appropriate daily dose based on the approved EU label, according
to the information recorded in THIN and CPRD-GOLD. However, some patients were underdosed,
in particular those starting therapy on apixaban (21.6% underdosed). Inappropriate underdosing of
NOAC: has concerning clinical implications because patients may not receive the benefits of the
recommended NOAC dose in protecting against stroke and systemic embolism. Data from the
ORBIT-II registry suggest that patients receiving an inappropriately reduced NOAC dose have less
favourable outcomes in terms of thromboembolic events and death. (18) Yao et a/ (19) found that
among apixaban-treated patients with no renal justification for dose reduction, those receiving the
reduced dose had a significantly higher risk of stroke with no significant change in the risk of
bleeding when compared with those receiving the standard dose.

Reasons why PCPs prescribe reduced NOAC doses to patients with no justification for dose
reduction are unclear, although some PCPs may be exercising caution among patients of advanced
age and/or those that are frail, and in turn this could suggest that NOAC-related bleeding may be
more concerning to physicians than reduced stroke prophylaxis. This study also showed some
evidence of potential overdosing of NOAC:s is potentially concerning because studies have shown
this can increase bleeding risk.(19)

Although the majority of NVAF patients in the UK initiating NOAC treatment received continuous
therapy in the first year of treatment, yet a substantial proportion of patients experience gaps in
treatment leaving them less protected against thromboembolism. Observational data suggest that
interruption of warfarin treatment in patients with AF is associated with an increased risk of
thromboembolism, (34) as is poor adherence to NOACs.(35, 36) The low switching rates, however,
along with high NOAC reinitiation rates (mostly with the same NOAC) seen in this study is likely a
reflection of the growing confidence of both physicians and patients about long-term use of NOAC:s.
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114 Generalizability

The individuals in this study are representative of the UK as a whole in terms of gender and age
distribution. The nature of the data source make selection bias unlikely, and overall the results of
this study are likely to reflect routine clinical practice in the UK.

12. Other information

Not applicable.

13. Conclusion

Our findings highlight the importance of monitoring the prescribing of NOACs in the post-
marketing period. Further research is warranted into reasons for inappropriate prescribing of reduced
and standard dose NOACs in UK primary care, the impact this has on risks of clinical outcomes,
including stroke, systemic embolism and major bleeding in this setting, and ways to improve levels
of correct dosing to ensure patients receive maximum benefit from treatment. Efforts are needed to
increase NOAC continuation rates in order to increase the number of NVAF patients benefitting
from NOAC-mediated stroke protection, and well-designed large cohort studies are warranted to
quantify the impact of interrupting NOAC therapy on thromboembolism risk. Our findings also
underscore the importance of considering differences in characteristics when comparing outcomes
between real-world populations prescribed NOACs for SPAF and NOAC-AF clinical trials.
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Appendix Table 1. Recommended dosing criteria and contraindications for each NOAC (for the prevention
of stroke and systemic embolism in patients with NVAF) that were applied in the study.

NOAC

Reduced dosing criteria

Contraindications

Apixaban®

standard or normal
recommended daily dose =
10 mg

2.5 mg taken orally twice
daily in patients with NVAF
and > 2 of the following:
e age > 80 years
e body weight <60 kg
e serum creatinine > 1.5
mg/dL
(133 micromole/L).
Or, severe renal impairment
(CrCL 15-29 mL/min)

Note: In patients with CrCL < 15 ml/min or
undergoing dialysis, there is no clinical
experience therefore apixaban is not
recommended.

Dabigatran’

standard or normal
recommended daily dose =
300mg

e age > 80 years

e concomitant use of
verapamil

Reduction for consideration

when?:

e patients between 75-80
years

e patients with moderate
renal impairment (CrCL
30-50 mL/min

e patients with gastritis
oesophagitis or
gastrooesophagel reflux.

e Severe renal impairment (CrCL <
30ml/min)

Note: Dabigatran is also not recommended
in patients with hepatic impairment or liver
disease

Rivaroxaban!

standard or normal
recommended daily dose =
20mg

In patients with
moderate/severe renal
impairment (CrCL 15-49
ml/min)

e Severe renal impairment (creatinine
clearance < 15 ml/min)

Sources from which our modified criteria were obtained.
“Eliquis. Summary of Product Characteristics.
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR -
_Product_Information/human/002148/WC500107728.pdf. Accessed 7 September 2018.
TPradaxa. Summary of Product Characteristics.
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR -
_Product_Information/human/000829/WC500041059.pdf
fXarelto. Pradaxa. Summary of Product Characteristics.
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-
_Product_Information/human/000944/WC500057108.pdf *Patients meeting at least one of these criteria were
considered eligible for dose reduction in our study.
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READ Description

3272.00 ECG: ATRIAL FIBRILLATION

3273.00 ECG: ATRIAL FLUTTER

3274.00 ECG: PAROXYSMAL ATRIAL TACHY.
7936A00 IMPLANT INTRAVENOUS PACEMAKER FOR ATRIAL FIBRILLATION
G570.00 PAROXYSMAL SUPRAVENTRICULAR TACHYCARDIA
G570000 PAROXYSMAL ATRIAL TACHYCARDIA
G573.00 ATRIAL FIBRILLATION AND FLUTTER
G573000 ATRIAL FIBRILLATION
G573100 ATRIAL FLUTTER
G573200 PAROXYSMAL ATRIAL FIBRILLATION
G573200 ATRIAL FIBRILLATION AND FLUTTER NOS
14AN.00 H/O: ATRIAL FIBRILLATION

212R.00 Atrial fibrillation resolved

662S.00 Atrial fibrillation monitoring

6A9..00 Atrial fibrillation annual review

9hF..00 Exception reporting: atrial fibrillation quality indicators
9hF1.00 Excepted from atrial fibrillation qual indic: Inform dissent
90s..00 Atrial fibrillation monitoring administration
90s0.00 Atrial fibrillation monitoring first letter

90s1.00 Atrial fibrillation monitoring second letter
90s2.00 Atrial fibrillation monitoring third letter

90s3.00 Atrial fibrillation monitoring verbal invite
90s4.00 Atrial fibrillation monitoring telephone invite
G573300 Non-rheumatic atrial fibrillation
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READ codes for mitral stenosis.

READ Description
Gl1..11 Rheumatic mitral valve disease
G110.00 Mitral stenosis
G110.11 Rheumatic mitral stenosis
G112.00 Mitral stenosis with insufficiency
Gl112.12 Mitral stenosis with incompetence
G112.13 Mitral stenosis with regurgitation
G113.00 Nonrheumatic mitral valve stenosis
G130.00 Mitral and aortic stenosis
G131.00 Mitral stenosis and aortic insufficiency
GI131.13 Mitral stenosis and aortic incompetence
G131.14 Mitral stenosis and aortic regurgitation
P65..00 Congenital mitral stenosis
P650.00 Congenital mitral stenosis, unspecified
P651.00 Fused commissure of the mitral valve
P65z.00 Congenital mitral stenosis NOS
P6yyC00 Fusion of mitral valve cusps

19330; THIN-CPRD Study; v1.4, 21 May 2019

BAYER
E

Page 126 of 142



Reference Number: RD-0I-0216
Best Practice Document Version: 4

READ codes for valvular replacement.

READ Description

7910.12 Replacement of mitral valve
7910000 Allograft replacement of mitral valve
7910100 Xenograft replacement of mitral valve
7910200 Prosthetic replacement of mitral valve
7910211 Bjork-Shiley prosthetic replacement of mitral valve
7910212 Bjork-Shiley prosthetic replacement of mitral valve
7910213 Carpentier prosthetic replacement of mitral valve
7910214 Edwards prosthetic replacement of mitral valve
7910300 Replacement of mitral valve NEC

7911.12 Replacement of aortic valve

7911000 Allograft replacement of aortic valve

7911100 Xenograft replacement of aortic valve

7911200 Prosthetic replacement of aortic valve

7911300 Replacement of aortic valve NEC

7911500 Transapical aortic valve implantation

7911600 Transluminal aortic valve implantation

7912.11 Replacement of tricuspid valve

7912000 Allograft replacement of tricuspid valve

7912100 Xenograft replacement of tricuspid valve

7912200 Prosthetic replacement of tricuspid valve

7912300 Replacement of tricuspid valve NEC

7913.12 Replacement of pulmonary valve

7913000 Allograft replacement of pulmonary valve

7913100 Xenograft replacement of pulmonary valve
7913200 Prosthetic replacement of pulmonary valve
7913300 Replacement of pulmonary valve NEC

7914.11 Replacement of unspecified valve of heart
7914000 Allograft replacement of valve of heart NEC
7914100 Xenograft replacement of valve of heart NEC
7914200 Prosthetic replacement of valve of heart NEC
7914211 Edwards prosthetic replacement of valve of heart
7914212 Starr prosthetic replacement of valve of heart
7914300 Replacement of valve of heart NEC

7914600 Replacement of truncal valve

7919600 Percutaneous transluminal pulmonary valve replacement
791C000 Aortic root replac us pul val auto ri vent pulm art val cond
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791C100 Ao ro repl us pulm val auto ri vent pul art val cond aortov
791C200 Aortic root replacement using homograft

791C300 Aortic root replacement using mechanical prosthesis
791C400 Aortic root replacement

1454.00 H/O: heart valve recipient

14T3.00 H/O: artificial heart valve

SP00200 Mechanical complication of heart valve prosthesis
SP00400 Infect and inflammatory reaction due to cardiac valve pros
SyuK611 [X] Embolism from prosthetic heart valve

TB01200 Implant of heart valve prosthesis + complication, no blame
ZV42200 [V]Heart valve transplanted
ZV43300 [V]Has artificial heart valve
ZV45H00 [V]Presence of prosthetic heart valve

ZVu6e00 [X]Presence of other heart valve replacement
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Read codes for dialysis (renal impairment).

Read Description

14V2.00 | H/O: renal dialysis

14V2.11 | H/O: kidney dialysis

4129.00 Peritoneal dialysis sample

4N3..00 | Peritoneal dialysis fluid cell count

4N4..00 | Dialysis fluid potassium level

4N5..00 | Dialysis fluid sodium level

7A60600 | Creation of graft fistula for dialysis

7A61900 | Ligation of arteriovenous dialysis fistula
7A61A00 | Ligation of arteriovenous dialysis graft

7L1A.11 | Dialysis for renal failure

7L1A000 | Renal dialysis

7L1A011 | Thomas intravascular shunt for dialysis

7L1A100 | Peritoneal dialysis

7L1A200 | Haemodialysis NEC

7L1A400 | Automated peritoneal dialysis

7L1AS500 | Continuous ambulatory peritoneal dialysis

7L1A600 | Peritoneal dialysis NEC

7L1B.11 | Placement ambulatory dialysis apparatus - compens renal fail
7L1B000 | Insertion of ambulatory peritoneal dialysis catheter
7L1B100 | Removal of ambulatory peritoneal dialysis catheter
7L1B200 | Flushing of peritoneal dialysis catheter

7L1CO000 | Insertion of temporary peritoneal dialysis catheter
7L1f000 | Extracorporeal albumin haemodialysis

8882.00 | Intestinal dialysis

SP05613 | [X] Peritoneal dialysis associated peritonitis

SP0O6B00 | Continuous ambulatory peritoneal dialysis associated perit
TA02.00 | Accid cut,puncture,perf,h'ge - kidney dialysis/oth perfusion
TA02000 | Accid cut,puncture,perf,h'ge - kidney dialysis

TA02011 | Accidental cut/puncture/perf/haem'ge during renal dialysis
TA12000 | Foreign object left in body during kidney dialysis
TA12011 | Foreign object left in body during renal dialysis

TA22000 | Failure of sterile precautions during kidney dialysis
TA22011 | Failure of sterile precautions during renal dialysis
TA42000 | Mechanical failure of apparatus during kidney dialysis
TA42011 | Mechanical failure of apparatus during renal dialysis
TB11.00 | Kidney dialysis with complication, without blame
TBI11.11 | Renal dialysis with complication, without blame

U611200 | [X]Foreign obj accid left body dur kidney dialys/oth perfus
U612200 | [X]Failure sterile precautions dur kidney dialys/other perf
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U641.00 | [X]Kidny dialysis caus abn reac pt/lat comp no misad at time
Z131500 | Warming patient with warm haemodialysis
7131600 | Warming patient with warm peritoneal dialysis
Z1A2.00 | Haemodialysis training

Z1A2.11 | HD - Haemodialysis training

7919.00 | Care of haemodialysis equipment

7919100 | Priming haemodialysis lines

7919200 | Washing back through haemodialysis lines
7919300 | Reversing haemodialysis lines

Z91A.00 | Peritoneal dialysis bag procedure

Z91A100 | Putting additive into peritoneal dialysis bag
ZV45100 | [V]Renal dialysis status

ZV56.00 | [V]Aftercare involving intermittent dialysis
ZV56000 | [V]Aftercare involving extracorporeal dialysis
ZV56011 | [V]Aftercare involving renal dialysis NOS
ZV56100 | [V]Preparatory care for dialysis

ZV56y00 | [V]Other specified aftercare involving intermittent dialysis
ZV56yll | [V]Aftercare involving peritoneal dialysis
ZV56z00 | [V]Unspecified aftercare involving intermittent dialysis

4N...00 Dialysis fluid examination

4N0..00 | Dialysis fluid urea level

4N1..00 | Dialysis fluid creatinine level

4N2..00 | Dialysis fluid glucose level

SP01500 | Mechanical complication of dialysis catheter
7131400 | Warming patient by dialysis therapy

7132800 | Cooling patient using cool peritoneal dialysis
Z1A..00 | Dialysis training

Z1A1.00 | Peritoneal dialysis training

Z1A1.11 | PD - Peritoneal dialysis training

7919400 | Recirculation of the dialysis machine
ZVu3G00 | [X]Other dialysis
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Read codes for kidney transplant (renal impairment).

Read Description

7B00.00 | Transplantation of kidney
7B00000 | Autotransplant of kidney
7B00100 | Transplantation of kidney from live donor
7B00111 | Allotransplantation of kidney from live donor
7B00200 | Transplantation of kidney from cadaver
7B00211 | Allotransplantation of kidney from cadaver
7B00300 | Allotransplantation of kidney from cadaver, heart-beating
7B00400 | Allotransplantation kidney from cadaver, heart non-beating
7B00500 | Allotransplantation of kidney from cadaver NEC
7B00y00 | Other specified transplantation of kidney

7B00z00 | Transplantation of kidney NOS
7B01500 | Transplant nephrectomy
7B01511 | Excision of rejected transplanted kidney

7B06300 | Exploration of renal transplant

7BOF.00 | Interventions associated with transplantation of kidney
7BOF100 | Pre-transplantation of kidney work-up, recipient
7BOF200 | Pre-transplantation of kidney work-up, live donor
7BOF300 | Post-transplantation of kidney examination, recipient
7BOF400 | Post-transplantation of kidney examination, live donor
7BOFy00 | OS interventions associated with transplantation of kidney
7B0OFz00 | Interventions associated with transplantation of kidney NOS
8L50.00 | Renal transplant planned

SP08011 | Det.ren.func.after ren.transpl

SP08300 | Kidney transplant failure and rejection
TB00100 | Kidney transplant with complication, without blame
ZV42000 | [V]Kidney transplanted

14S2.00 | H/O: kidney recipient
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Read codes for chronic kidney disease.

Read Description
CKD stage 1
1210.00 | Chronic kidney disease stage 1
1Z217.00 | Chronic kidney disease stage 1 with proteinuria
1Z17.11 CKD stage 1 with proteinuria
1Z718.00 | Chronic kidney disease stage 1 without proteinuria
CKD Stage 2
1Z11.00 | Chronic kidney disease stage 2
1Z219.00 | Chronic kidney disease stage 2 with proteinuria
1Z219.11 CKD stage 2 with proteinuria
1Z1A.00 | Chronic kidney disease stage 2 without proteinuria
1Z1A.11 | CKD stage 2 without proteinuria
CKD Stage 3
17212.00 Chronic kidney disease stage 3
1Z15.00 | Chronic kidney disease stage 3A
1216.00 | Chronic kidney disease stage 3B
1Z1B.00 | Chronic kidney disease stage 3 with proteinuria
1Z1B.11 CKD stage 3 with proteinuria
1Z1C.00 | Chronic kidney disease stage 3 without proteinuria
1Z1C.11 | CKD stage 3 without proteinuria
1Z1D.00 | Chronic kidney disease stage 3A with proteinuria
1Z1D.11 | CKD stage 3A with proteinuria
1Z1E.00 | Chronic kidney disease stage 3A without proteinuria
1Z1E.11 CKD stage 3A without proteinuria
1Z1F.00 | Chronic kidney disease stage 3B with proteinuria
1Z1F.11 CKD stage 3B with proteinuria
1Z1G.00 | Chronic kidney disease stage 3B without proteinuria
1Z1G.11 | CKD stage 3B without proteinuria
CKD Stage 4-5
K054.00 | Chronic kidney disease stage 4
K055.00 | Chronic kidney disease stage 5
1Z1a.00 | CKD with GFR category G4 & albuminuria category Al
1Z1b.00 CKD with GFR category G4 & albuminuria category A2
1Z1c.00 CKD with GFR category G4 & albuminuria category A3
1721d.00 CKD with GFR category G5 & albuminuria category Al
1Z1e.00 | CKD with GFR category G5 & albuminuria category A2
1Z1£.00 CKD with GFR category G5 & albuminuria category A3
1Z1H.11 | CKD stage 4 with proteinuria
1Z1J.00 | Chronic kidney disease stage 4 without proteinuria
1Z1J.11 CKD stage 4 without proteinuria
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1Z1K.00 | Chronic kidney disease stage 5 with proteinuria
1Z1K.11 | CKD stage 5 with proteinuria

1Z1L.00 | Chronic kidney disease stage 5 without proteinuria
1Z1L.11 CKD stage 5 without proteinuria

1Z213.00 | Chronic kidney disease stage 4

1714.00 Chronic kidney disease stage 5
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Signature page - Study conduct responsible and study epidemiologist

Title

Report version and date
IMPACT study number

Study type / Study phase

EU PAS register number

Medicinal product / Active
substance /

Comparator / Reference therapy

Study Initiator and Funder

Pattern of use of Direct Oral Anticoagulants in Non-valvular
Atrial Fibrillation patients in UK general practices

vl.4,21 MAY 2019

19330

Observational, Phase IV
EUPAS18521

Xarelto / Rivaroxaban

Apixaban and Dabigatran

Bayer AG
51368 Leverkusen

Germany

The undersigned confirms that s/he has read this report and confirms that to the best of her/his
knowledge it accurately describes the conduct and results of the study.

Y PPD
Print Name:

Epidemiology

Date, Signature:

\7{/»1( 2‘“20/7

PPD
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Signature page - study medical expert
Title Pattern of use of direct oral anticoagulants in non-valvular atrial

fibrillation patients in UK general practices

Report version and date vl.4,21 MAY 2019
IMPACT study number 19330

Study type / Study phase Observational, Phase IV
EU PAS register number EUPAS18521
Medicinal product / Active Xarelto / Rivaroxaban

substance /
Comparator / Reference therapy Apixaban and Dabigatran

Study Initiator and Funder Bayer AG
51368 Leverkusen

Germany

The undersigned confirms that s/he has read this report and confirms that to the best of her/his
knowledge it accurately describes the conduct and results of the study.

Print Name: PPD

Global Medical Affairs Thrombosis

PPD
Date, Signature: )Cj 5 W% o 1 !
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Signature page - study safety lead

Title

Report version and date
IMPACT study number
Study type / Study phase
EU PAS register number

Medicinal product / Active
substance /

Comparator / Reference therapy

Study Initiator and Funder

Pattern of use of direct oral anticoagulants in non-valvular atrial
fibrillation patients in UK general practices

vl.4,21 MAY 2019
19330

Observational, Phase IV
EUPAS18521

Xarelto / Rivaroxaban

Apixaban and Dabigatran

Bayer AG
51368 Leverkusen

Germany

The undersigned confirms that s/he has read this report and confirms that to the best of her/his
knowledge it accurately describes the conduct and results of the study.

Print Name:  PRORS

Pharmacovigilance

Date, Signature: /M '%(_U’MQ/QO @
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Signature page - study statistician
Title Pattern of use of direct oral anticoagulants in non-valvular atrial

fibrillation patients in UK general practices

Report version and date vl.4,21 MAY 2019
IMPACT study number 19330

Study type / Study phase Observational, Phase IV
EU PAS register number EUPAS18521
Medicinal product / Active Xarelto / Rivaroxaban

substance /
Comparator / Reference therapy Apixaban and Dabigatran

Study Initiator and Funder Bayer AG
51368 Leverkusen

Germany

The undersigned confirms that s/he has read this report and confirms that to the best of her/his
knowledge it accurately describes the conduct and results of the study.

Print Name: PPD

Statistics
PPD

Date, Signature: }}m A% 2009 4
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Signature page - real life evidence strategy and outcomes data generation

Title

Report version and date
IMPACT study number
Study type / Study phase
EU PAS register number

Medicinal product / Active
substance /

Comparator / Reference therapy

Study Initiator and Funder

Pattern of use of direct oral anticoagulants in non-valvular atrial
fibrillation patients in UK general practices

vl.4,21 MAY 2019
19330

Observational, Phase IV
EUPAS18521

Xarelto / Rivaroxaban

Apixaban and Dabigatran

Bayer AG
51368 Leverkusen

Germany

The undersigned confirms that s/he has read this report and confirms that to the best of her/his
knowledge it accurately describes the conduct and results of the study.

Print Name: PPD

Real World Evidence, Outcomes Data Generation

Date, Signature: by 3J\, 2o 9

PPD
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Signature Page - local study unit - medical affairs (Bayer UK)

Title Pattern of use of direct oral anticoagulants in non-valvular
atrial fibrillation patients in UK general practices

Report version and date vl.4,21 MAY 2019
IMPACT study number 19330

Study type / Study phase Observational, Phase IV
EU PAS register number EUPAS18521
Medicinal product / Active Xarelto / Rivaroxaban

substance /

Comparator / Reference Apixaban and Dabigatran
therapy
Study Initiator and Funder Bayer AG
51368 Leverkusen
Germany

The undersigned confirms that s/he has read this report and confirms that to the best of her/his
knowledge it accurately describes the conduct and results of the study.

Print Name: PPD

Local Study Unit — Medical Affairs (Bayer UK)

PPD

Date, Signature: 215 July 2019,
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Centro Espafiol de Investigacion Farmacoepidemioldgica (CEIFE), Madrid, Spain
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