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2. List of abbreviations

ACE Angiotensin-converting enzyme

AF Atrial fibrillation

ARB Angiotensin-receptor blockers

DVT Deep vein thrombosis

CAD Coronary artery disease

CKD Chronic kidney disease

Cl Confidence interval

CPT Current Procedural Technology

CrCl Creatinine clearance

GFR Glomerular filtration rate

HCPCS Healthcare Common Procedure Coding System

ICD-CM International Classification of Diseases hnf{cal Modification

ICD-PCS International Classification of Diseasd3recedure Coding System

ICH Intracranial hemorrhage

IPTW Inverse probability of treatment weighting

IS Ischemic stroke

Gl Gastrointestinal

HR Hazard ratio

NOAC Non-vitamin K antagonist oral anticoagulant

NVAF Non-valvular atrial fibrillation

OAC Oral anticoagulation

oD Once daily

(O] Observational study

PAD Peripheral artery disease

PASS Post-authorization safety study

PCI Percutaneous coronary intervention

PE Pulmonary embolism

PY Person-year

RI Renal impairment

TIA Transient ischemic attack

VKA Vitamin K antagonist

VTE Venous thromboembolism
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3. Responsible parties

Tatsiana Vaitsiakhovich, Bernhard Schaefer, Cra@@oleman, Evelyn Weber, Tomasz Dyszynski,
Sebastian Kloss, Yanina Lenz

See Annex 4 for responsibilities and contact detail

4. Abstract

Evaluation of clinical outcomes among non-valvulaatrial fibrillation patients with renal
dysfunction treated with warfarin or reduced dose fvaroxaban

Rationale and background: Non-valvular atrial fibrillation (NVAF) is a commorcardiac
arrhythmia. NVAF substantially increases patientk of stroke and mortality. Renal impairment is
a common comorbidity in patients with NVAF; it intgfies the risk of stroke, and increases the
bleeding risk during the established oral anticéagu(OAC) treatment with either a vitamin K
antagonist (VKA) or non-VKA oral anticoagulant (N@A Various degree of renal insufficiency
enforces NOACs reduced dosing regimen for NVAFgras with kidney dysfunction. Clinical and
“real world” data on treatment outcomes in theseepts are scarce. Available real world studies
investigate often effectiveness and safety of NOA@sspective of dose prescribed, or focus not
only on renal impairment but require a combinatibrthis condition with other phenotypes. Failure
to reduce the dose for NVAF patients with sevemné&y disease may increase bleeding risk,
whereas off-label dose reduction may decreaseftbetigeness of NOACSs. In response to this, the
proposed study aims to examine effectiveness afedysaf the reduced dose rivaroxaban (15 mg
once daily (OD), called als@F renal impairment dose) compared to warfarin in patients with
NVAF and renal dysfunction in routine clinical ptiae.

Research question and objectivesThe objective of the study is to evaluate the o§kschemic
stroke (IS), intracranial hemorrhage (ICH) (indivadly and as a composite endpoint) and bleeding-
related hospitalization in NVAF patients with remdysfunction treated with the reduced dose
rivaroxaban (15 mg OD) compared to warfarin in moeiclinical practice.

Study design:A retrospective cohort study in the Truven HealthrkétScan Commercial Claims
and Medicare Supplemental Databases will be coeduct

Population: To be included in the present study, patients have adultsX18 years of age)
newly-initiated on warfarin or rivaroxaban 15 mgdex event, index drug) for treatment of NVAF
between August 1, 2011 and December 31, 2016. ateedd the first fill of OAC will be defined as
the index date. Patients need to have at leasti®g of continuous medical and pharmacy benefits
prior to the index date (baseline period), at |eéastdiagnosis codes for NVAF on two different
days and at least one diagnosis code indicatirg) dysfunction in the baseline period.

Variables: Patient baseline characteristics such as age, gesairorbidities and comedications,
stroke and bleeding scores will be collected ainbex date. The outcomes of interest are ischemic
stroke, intracranial hemorrhage (individually asdaacomposite endpoint ) and bleeding-related
hospitalization events. Baseline characteristick@ricome events will be assessed using diagnosis
and procedure codes, as well as drug names. Bpeelated hospitalizations will be identified by
using the Cunningham algorithm [17].
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Data sources:Truven Health MarketScan databases. Individualsliearin the MarketScan
databases are largely representative of the USitatds population.

Study size:Preliminary estimates yielded a sample of approtefgall,000 naive users of OACs
under investigation (9,500 warfarin; 1,500 rivarbaa 15 mg) with NVAF and a diagnosis code for
a clinical renal condition for the period betweemg@ist 1, 2011 and September 30, 2016.

Data analysis:Individuals will be followed from the index datetiiran event of interest occurs (IS,
ICH, bleeding-related hospitalization), the endh# continuous health plan enrollment, the end of
data availability or the end of the study periodigést 1, 2011 — December 31, 2016), whichever
comes first. Descriptive statistics will be genedato summarize the baseline characteristics of the
study population. We will utilize stabilized invergrobability of treatment weighting (IPTW)
approach based on the propensity score to adjustpétential confounding resulting from
imbalances in baseline patient characteristicsWPdased analysis will be accomplished by the
propensity score matching analysis, as well as bgomaventional multiple logistic regression
analysis. The incidence rates of IS, ICH and blegdelated hospitalizations will be reported as the
number of events per 100 person-years. Cox prapatihazards regression model will be applied
in the rivaroxaban cohort compared to the warférgference) cohort to estimate adjusted hazard
ratios (HRs) with accompanying 95% confidence wdés (Cls) ang-values.

Milestones: This study will be conducted between November 283d December 2018.

5. Amendments and updates
6. Milestones
Milestones Planned date
Start of data collection December 2017
End of data collection May 2018
Final report of study results December 2018
7. Rationale and background

Non-valvular atrial fibrillation is a common cardiarrhythmia, with one in four middle-aged adults
in the United States (US) and Europe likely to lB@dosed. NVAF substantially increases patients’
risk of stroke by five-fold and mortality by twoitb[1], [2].

Oral anticoagulation (OAC) with either a vitamin Kntagonist (VKA) or non-VKA oral
anticoagulant (NOAC), such as apixaban, dabigatedgxaban or rivaroxaban, significantly
decreases the risk of clot formation and is usgaréwent ischemic stroke in NVAF population [1],
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[2], reducing thus morbidity, mortality and econentiurden for patients and healthcare systems
world-wide.

Renal impairment is a common comorbidity in pasemtth NVAF, especially in the elderly
population. Patients with NVAF and renal dysfunctiare at increased risk of systemic embolic
events as compared to those having NVAF “only” [Bktablished OAC treatment for stroke
prevention in this sub-group of NVAF patients ist ratraightforward. VKA and NOACs are
partially excreted by kidneys, causing higher plasevel in patients with moderate-to-severe renal
impairment and leading to potential increase ofetlieg events. Reduced dose of NOACs is
therefore recommended in NVAF patients with rengdfdnction. The NOACs have individual
pharmacokinetic profiles with variable proportiohrenal elimination for each compound, being
reflected in prescription guidelines of the produdt0]-[13]. Rivaroxaban is the only NOAC with a
dose reduction solely based on renal function nredsoy a creatinine clearance (CrCl) level, when
used for the prevention of stroke in AF.

NVAF patients were included in the randomized chaitrials (RCTs) comparing NOACs with
warfarin [4]-[6]. Nearly 20% of the patients engdll in these trials had a creatinine clearance
CrCI<50 mL/min. NOACs are in general not recommehde patients with CrCl<15 mL/min, the
level which indicates the end-stage renal dise@BeNOACs showed at least a trend towards risk
reduction of systemic embolic events as comparediadarin in NVAF patients with moderate
renal impairment. Major bleeding risk was reducethvapixaban relative to warfarin, and was
similar to warfarin for dabigatran or rivaroxabal4]. However, each of the mentioned RCTs
included different patient populations in termsuafierlying comorbidities and risks. Therefore, any
comparison across the individual RCTs results gshbalavoided.

Supplementary to RCTS, generation of real-worldlence is of importance in reinforcing safety

perceptions and gaining knowledge on differencesvdsen treatments used in routine clinical

practice, e.g. between individual OACs. Availat#alrworld studies investigated effectiveness and
safety of NOACs irrespective of dose prescribed. (@varoxaban 15 mg and 20 mg OD [9]) dealing
partly with the drugs’ off-label use, or focusedt ramly on renal impairment but required a

combination of that condition with other phenotypEailure to reduce the NOAC dose for NVAF

patients with severe kidney disease may increasedbig risk, whereas off-label dose reduction
may decrease the effectiveness of these drugs [20].

Interpretation of a real-world study results regsiunderstanding of the strengths and limitatidns o
data assets and analytic methods used. While alisitidies have the advantage of predefined
phenotypes and/or endpoints (e.g. chronic kidneseatie definition by the National Kidney
Foundation [15]; the International Society of Thimsis and Haemostasis (ISTH) definition of
major bleeding) and the ability to adjudicate esemn¢trospective claims database analyses depend
on the structure and the quality of data colleéteadeimbursement and not for research purposes.

Widely used administrative claims databases provideted information on whether NOAC
prescription is consistent with labeling in re&tliFor instance, most claims databases do not have
data on individual creatinine clearance (or seru@atinine, or glomerular filtration rate) needed to
verify the appropriateness of the NOAC dosing regimrescribed in routine clinical practice. Thus,
alternative approaches suitable for database asalf/©AC use in patients with renal insufficiency
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need to be developed. It has recently been sugbdstedentify NVAF patients with renal
dysfunction in databases with no lab informatiorelyploying specific diagnosis codes for clinical
renal conditions [9], [16], assuming they affeatakfunction to such an extent that a prescriptibn
a reduced dose NOAC according to its label camusified.

Existing (although sparse) real-world studies hprkavided evidence that NOACs in general and
rivaroxaban in particular are more effective andeast as safe as warfarin in NVAF patients with
renal impairment [8], [16]. Nevertheless, it is kno that clinicians often hesitate to prescribe
NOACs to patients with even moderate renal impanmmé&herefore, it is imperative for us to
investigate effectiveness and safety of the redwbesk rivaroxaban (15 mg OD) compared to
warfarin in NVAF patients with renal dysfunctionrieal life setting.

8. Research questions and objectives

8.1 Primary objective

The primary objective of this study is to evaluaféectiveness and safety of the reduced dose
rivaroxaban (15 mg OD) as compared to warfarinoatine clinical care by assessing the risk of
ischemic stroke (1S), intracranial hemorrhage (IGHY bleeding-related hospitalization in NVAF
patients with renal dysfunction.

8.2 Secondary objectives
The secondary objective of this study is:
» To evaluate the risk of a composite endpoint deffia& the occurrence of IS or ICH

0. Research methods

9.1 Study design

A retrospective cohort study in the US Truven HeaWlarketScan Commercial Claims and
Medicare Supplemental Databases will be conducted.

The study outcomes will be defined based on thermational Classification of Diseases, 9th- and
10th-revision, Clinical Modification (ICD-9/10-CM)diagnosis codes, Current Procedural
Technology, 4th-revision (CPT-4) and Healthcare @mm Procedure Coding System (HCPCS)
procedure codes. IS or ICH related diagnosis cadglébe required to appear on inpatient claims in
the primary diagnosis position. The validated Cagham algorithm [17] will be used to identify
bleeding-related hospitalizations and the siteleéds: upper, lower or unspecified gastrointestinal
(GI), cerebral, genitourinary and other.

We will utilize stabilized inverse probability ofelatment weighting (IPTW) methodology based on
the propensity score [18] to adjust for potentiahfounding. Additionally, we will conduct a
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propensity score matching analysis, as well asraer@tional multiple logistic regression analysis.
The incidence rates of IS, ICH and bleeding-reldtespitalizations will be reported as the number
of events per 100 person-years. Cox proportionaaius regression model will be applied in the
reduced dose rivaroxaban (15 mg OD) users comparedarfarin users to estimate adjusted hazard
ratios (HRs) with accompanying 95% confidence wdés (Cls) ang-values.

9.2 Setting

The source population of this study will be all theured individuals included in the Truven Health
MarketScan databases.

9.2.1 Study time frame

We will use Truven MarketScan claims data from Aatgly 2011 to December 31, 2016.

922 Selection criteria

To be included in the present study, patients av® adultsX18 years of age) newly-initiated on
warfarin or rivaroxaban 15 mg (index event, indexgl, have at least 365 days of continuous
medical and prescription benefits prior to the méeent (baseline period), at least two diagnosis
codes for NVAF (on outpatient or inpatient clairasfwo different days) and at least one diagnosis
code (inpatient or outpatient) indicating renalfdystion in the baseline period. The date of tint fi

fill of OAC will be defined as the index date.

Renal dysfunction will be assessed during the baseline period. Wihkre are no data on
individual CrCl, or estimated glomerular filtratiorate (eGFR), or serum creatinine in the
MarketScan database, we will make an assumptidrtiiegpresence of particular, carefully chosen
diagnosis codes in patients data at baseline tefteeir reduced renal function and influences lab
results, leading to the treatment initiation wilte tanticipated reduced dose of rivaroxaban as per
label [8], [16], [21].

In our analysis two different lists of ICD codesllwbe used to define patients with renal
dysfunction.

Approach 1:

To start with, it is straightforward to classifytigats with a diagnosis of chronic kidney disease
(CKD) as having renal dysfunction. CKD is definedaither the presence of kidney damage or
eGFR less than 60 mL/min/1.73for three or more months [15], and has five seyestiiges.

Contemporary guidelines for stroke prevention in Wih rivaroxaban recommend 15 mg OD
dosing regimen for patients with CrClI level 15-48/min; rivaroxaban (OAC in general) is not
recommended in patients with CrCl below 15 mL/mAm accepted substitute for CrCl is a
Modification of Diet in Renal Disease (MDRD) Studguation of eGFR [22]. Therefore, in our
study we need to capture patients with a potentédsure of eGFR 15-49 mL/min/1.73m
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Different levels of eGFR correspond to different@Ktages [15]. CKD stage 3 and 4 cover the
level of eGFR 15-59 mL/min/1.73mTherefore, we will define patients with ICD codies
CKD stage 3 and 4 (see Annex 3) as having rendlidggon and being eligible for rivaroxaban

15 mg OD treatment, although those having eGFRI 180e59 mL/min/1.73rh need to be
treated by rivaroxaban 20 mg OD according to tleelpct labelling.

Approach 2:

Fleet et al. [21] developed and validated an “atgor” to detect patients with eGFR<45
mL/min/1.73n% in the population-based administrative healthcl@base in Ontario, Canada.
The approach requires presence of at least onlewdre|CD codes for different kidney diseases
in rather recent longitudinal patients data, hasitpe and negative predictive values of 65.4%
and 88.8%, respectively, and can be applied tor @lagms databases with ICD system used to
collect diagnoses related information. We will igg8l ICD codes of this validated approach
despite of small difference in eGFR threshold lesedlin [21] and in the rivaroxaban label, and
despite of two out of eleven codes in the Fleetr@ggh which cannot be applied to the
MarketScan data. Furthermore, we will include adddl ICD codes, following Nielsen et al.
[8] and Weir et al. [16] argumentation on definitiof patients with renal dysfunction in claims
databases.

Summarizing, we will categorize not only patientishwchronic kidney disease stage 3 and 4 as
in Approach 1, but also those with cystic kidnegedise, unspecified kidney failure, chronic or
unspecified nephritic syndrome, nephrotic syndromegurrent and persistent hematuria,
nephropathy (diabetic, hypertensive, hereditariyogic tubulo-interstitial nephritis, diabetes
mellitus with kidney complications as having redgsfunction (see Annex 3).

Patients will beexcludedfrom the study if they have a diagnosis of:

or

Valvular atrial fibrillation (at least one inpatiediagnosis in the baseline period)
Pregnancy (inpatient or outpatient diagnosis inbéseline period)
Transient cause of AF (inpatient or outpatient dasis in the baseline period)

Venous thromboembolism (VTE) (pulmonary embolismdPEleep vein thrombosis DVT) (one
inpatient or outpatient diagnosis 60 days prioorton the index date)

Overcame a hip or knee replacement (one inpatiegndsis or procedure code 60 days prior to
or on the index date)

Have a pharmacy claim for an OAC dispensation (@avarf apixaban, dabigatran, edoxaban or
rivaroxaban) in the baseline period

Receive both warfarin and rivaroxaban 15 mg oriridex date
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* Have end-stage kidney disease or be on dialysie {opatient or outpatient diagnosis or
procedure code in the baseline period).

For the main analysis, patients having malignamicees (inpatient or outpatient diagnosis in the
baseline period) will be excluded. One year basdaitows to classify such patients as having active
cancer. A sensitivity analysis, omitting this exabn criterion, will additionally be perfomed.

See Annex 3 for the corresponding diagnosis andeghare codes.

9.2.3 Study population

MarketScan data is a convenience sample [19]visadl extensive sample size including more than
150,000 NVAF patients enables the creation of @onally representative data sample of the US
population with employer-provided health insuraacel Medicaid with ample statistical power to
evaluate potential differences in both effectivenasd safety endpoints between rivaroxaban 15 mg
OD and warfarin-managed NVAF patients with renafdpction.

9.3 Variables
931 Baseline characteristics

Patient baseline characteristics such as age, geraeorbidities and comedications, stroke and
bleeding scores will be collected at the index a@eiteom the last recorded value within the baselin
period.

Number of patients, total
Demographic characteristics
» Gender
« Age
* Age group: 18-39, 40-44, 45-49, ..., 75-79, 80+

Clinical characteristics

Presence of the following clinical characteris{®se Annex 3) will be assessed from the patients
medical and pharmacy claims in the baseline period:

» CHADS:score
e CHA:DS-VASc score

» HAS-BLED score (the international normalized rdtR will not be included in the
calculation of the score because of the non-auéithabf the lab data in MarketScan)
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Comorbidities

(0]

O O 0O O O O O o o oo o b o o o OO oo oo o o o o o o

Acute coronary syndrome

Alcohol abuse

Aortic plaque

Anemia

Coronary heart disease

Dementia

Depression

Diabetes mellitus

Drug abuse

Gastric or peptic ulcer disease/diseases of gassiinal tract
Heart failure

History of major bleeding
Hyperlipidemia

Hypertension

Hypothyroidism

Infection with helicobacter pylori
Inflammatory bowel disease

IS or transient ischemic attack (TIA)
Liver disease

Mechanical heart valve

Mitral stenosis

Myocardial infarction (MI)

Obesity

Peripheral arterial disease (PAD)
Psychosis

Pulmonary disease

Rheumatoid arthritis/collagen vascular disease
Tobacco abuse

Vascular disease

Comedications

BAYER
E
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0 Angiotensin-converting enzyme (ACE) inhibitors migéotensin-receptor
blockers (ARB)

Antiarrhythmics

Antidepressants

Antiplatelets

Antiulcer drugs (except PPIs)

Calcium channel blockers

Diabetes drugs

Diuretics

Erythropoietin-simulating agents

Estrogens

NSAIDs

Proton-pump inhibitors (PPIs)

O O 0O o o o o o o o o

o Statins
* Number of hospitalizations
» Cohort entry date, 12 months period
See Annex 3 for the corresponding diagnosis anceghare codes.
9.3.2 Exposure

There will be twoexposure groups new users of warfarin and new users of rivarorabiamg.
Exposureis defined as the presence of at least one digpensevent for the study drugs, found on
the patients pharmacy claims.

Exposure timestarts at the index date and is calculated asuheof days supply, days of potential
hospitalizations and a gap period (if no presaipimmediately follows). Hospitalizations related
to the outcome measures will terminate exposure,tand patients will be censored.

Patients will be considered to hadiscontinued oral anticoagulant therapy ifgap period of >14-
days will be detected between the most recent@agigdant fill date and the date when there will be
no days of anticoagulant supply anticipated todmeaining. The date of discontinuation will be
defined as the end of exposure, and patients wildnsored.

Patients having a pharmacy claim for OAC differenthe index drug during the follow-up period
will be considered aswitchersif the claim date is prior to the end of supplytieé current drug or
within the gap period after the end of supply. &&8 dispensing rivaroxaban other than the dosage
at index will also be considered as switchers. diepense date of the new OAC will be defined as
the end of exposure, and patients will be censored.

9.3.3 Outcome measures
The study outcomes will be defined based on ICIDEM diagnosis codes, CPT-4, HCPCS, ICD-
9/10-PCS procedure codes, see Annex 3.
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» Effectiveness outcomes

IS or ICH related diagnosis codes will be requitedappear in the primary diagnosis
position on inpatient claims.

To evaluate the risk of a composite endpoint deffias the occurrence of IS or ICH, a
respective ICD code for either of two diagnosesdsee be present in the primary position
of inpatient data.

» Safety outcomes

The validated Cunningham algorithm [17] will be &pg to identify bleeding-related
hospitalizations and sites of bleeds by using iepatand outpatient claims data.

The Cunningham algorithm determines bleeding-rdldtespitalizations from the primary
and secondary discharge diagnoses. Site of bleeslioigssified as gastrointestinal (upper,
lower, unspecified), cerebral, genitourinary, drest

9.4 Data sources

The Truven Health MarketScan Research Databas#sregyerson-specific clinical utilization,
expenditures, and enrollment across inpatient,ati#pt, prescription drug, and carve-out services.
Individuals enrolled in the MarketScan databasedagely representative of the United States
population in terms of age, sex, and type of haéakhrance coverage. The data contain claims from
approximately 100 employers, health plans, and gowent and public organizations representing
about 50 million covered lives. The data elememtset used in the proposed study will include
health plan enroliment records, participant demplgics, inpatient and outpatient medical claims
and outpatient prescription drug dispensing recortie data included in the MarketScan database
are de-identified and are in compliance with thaldelnsurance Portability and Accountability Act
(HIPAA) of 1996 to preserve participant anonymibdaconfidentiality.

9.5 Study Size

Preliminary estimates yielded a sample of aroun@d naive users of OACs under investigation
(9,500 warfarin; 1,500 rivaroxaban 15 mg) with NVARd a diagnosis code for a clinical renal
condition for the period between August 1, 2011 &eghtember 30, 2016. Sample size depends
strongly on the definition of “renal dysfunction’e. on the choice of ICD codes used to identify
patients with renal insufficiency. The feasibildgunts given above have been obtained by applying
Approach 2 from Section 9.2. If Approach 1 is usestead, the sample size is reduced to appr.
4,500 new users of warfarin and 850 new usersvafokaban 15 mg. Furthermore, sample size is
expected to increase by 15-20% in the sensitiviglysis including cancer patients.

9.6 Data management

Database management will be performed using Agdiatiorm and SAS version 9.4 (SAS Inc.,
Cary, NC, USA). Aetion platform facilitates obseiieaal studies execution for the data assets
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licensed by Bayer AG and linked to the platformtide use is expected to accelerate the study
conduct as compared to the SAS option based oavti@bility of the pre-defined and consistent
definitions of measures (covariates, outcomes)canaplex algorithms (e.g. Cunningham bleeding
algorithm), which have been implemented on thefquliat during the study initiation and feasibility
assessment phase in collaboration with Aetion'srdific team. SAS will be used to support the
study execution by Aetion.

9.7 Data analysis

Individuals will be followed from the index date tilna study event occurs (IS, ICH, bleeding-
related hospitalization), the end of the continubealth plan enroliment, the end of data availgbili
or the end of the study period (August 1, 2011 edbaber 31, 2016), whichever comes first.

Descriptive statistics will be generated to summearithe baseline characteristics of the study
population. For continuous variables the mean, aredipper and lower quartiles and the standard
deviation will be reported. For discrete variab#solute counts and proportions of patients with
given characteristics will be given. Proportiondl Wwe calculated relative to the total sample sigze

each treatment group. The differences between teatrhent groups will be assessed by the
standardized mean difference estimate. Patientistad on warfarin will be used as a reference

group.

We will utilize stabilized inverse probability of treatment weightng (IPTW) approach based on
the propensity score to adjust for potential contbog resulting from imbalances in baseline
patient characteristics. The objective of IPTW lbaaalysis is to create a weighted sample, for
which the distribution of either the confoundingiahles or the prognostically important covariates
is approximately the same between comparison griigis

Propensity score (P$® defined as the patient’s probability to receavieeatment under

investigation (rivaroxaban 15 mg) given a set afikn patient’s baseline characteristics. Propensity
scores will be calculated outcome blinded by utiizmultiple logistic regression on a relevant set
of patient characteristics listed in Section 9.3.1.

Let Z be an indicator variable relating to the treatnrentived by a patienZ =1for an active
treatment (rivaroxaban 15 mgj,= 0for a control treatment (warfarin), and &tdenote a vector of

observed patient baseline characteristics. Thepribygensity score ie=P(Z =1|X) . The inverse

probability of treatment weight is defined as= Z + 17z

, l.e.
e 1-e€

wzi for patients receiving the active treatment, and
€

w= % for patients receiving the control treatment.
-€

Weighting by the inverse probability of treatmessults in an artificial population or synthetic
sample, in which treatment assignment is indepenafemeasured baseline characteristics.
Obviously, a very low propensity score of subjgeteiving an active treatment, or a propensity
score close to 1 of subjects receiving a contedttnent result in large weights. Such weights
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increase the variability of the estimated treatnedfeict. Moreover, it is known [24] that the sample
size of the synthetic sample is always greaterttitasample size of the original data. Consequently
regression estimates with IPTW tend to reject thiehypothesis too often because of the inflated
sample sizes. In our analysis we will deploy IPT\ithvstabilized weights (SWs), given in e.g. [18],
which ensure more robust effect estimates. Thetistbilized weights in the synthetic data
preserves the sample size of the original datapaovides an appropriate estimate of treatment
effect from the conventional regression with SW4][2

By applying IPTW method using the propensity sa@ssessment needs to be done, whether
weighting procedure succeeded to balance patiemhcteristics between treatment groups. We will
assess the balance by using standardized mearediffs. The distributions of propensity scores
and stabilized weights will be inspected for ididad synthetic samples. A standardized difference
of 0.1 or less will be considered as a negligibfeetence between groups.

In this study we will additionally conduct an arsiyby matching on a propensity score technique,
and by utilizing a conventional multiple logistiegression model. A d:matching will be

performed using the nearest neighbor without regsteent approach, wherewill depend on the
number of warfarin and rivaroxaban users in thedystohort.

The incidence rates of IS, ICH and bleeding-reldtespitalizations will be reported as the number
of events per 100 person-years. Cox proportionalfus regression model will be applied in the
rivaroxaban group compared to warfarin (refererggeup in order to estimate the adjusted hazard
ratios (HRs) with accompanying 95% confidence wabés (Cls) andp-values, which should be
interpreted as exploratory only. Kaplan-Meier cuativke incidence plots will be generated to
characterize risk of events of interest over time.

No actions will be taken to deal with missing degkated issues.

Data analysis will be performed using Aetion platicand SAS version 9.4 (SAS Inc., Cary, NC,
USA).

The statistical concept of the study described alvall be supplemented by the more detailed
statistical analysis plan.

9.8 Quality control

The MarketScan databases are created by combiméngtandard variables of the individual data
sets from various contributors and by linking yeafrdata across all data types. The MarketScan
data are a snapshot in time and are based onradealgear incurred period. The quality of
diagnosis and procedure coding, claims lag pemaclsvary among the approximately 100 payers or
administrators represented in the MarketScan dagsbd&very effort is made to select the data
contributors with the best coding; the diagnosid procedure codes are validated and edited by the
Truven Health Analytics company, if necessary.
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9.9 Limitations of the research methods

As with any data source, MarketScan claims datablaaee limitations. Some have to do with the
nature of claims data and others with the natuth@MarketScan sample population. Key
limitations include:

Laboratory results are not available in the MarkatEdatabases. Data sources containing this type
of information are very limited and, to the besbaf knowledge, cannot provide a reasonable
sample size of NVAF patients with renal dysfuncticeated with rivaroxaban 15 mg OD. Our
attempt to develop a strategy of identifying thpatents without involving lab measures can be
useful for future RWE studies involving various aaburces.

The MarketScan databases largely cover employakthair dependents, so patients with
conditions that prevent them to be employed mayrimerrepresented. The data mostly come from
large employers; medium and small firms are ungeesented. This may lead to
underrepresentation of particular population groups

The MarketScan patients sample is not random, yt coatain biases or fail to generalize well to
other populations.

The results which will be derived from the Marked8aatabase are only valid for the population
described by the in- and exclusion criteria.

In the database analysis where the randomizatinatipossible, such PS based methods as
matching or IPTW serve to harmonize comparison gsowmith respect to patient characteristics.
However, residual confounding caused by e.g. unoreddactors, missing data, miscoding or
tactical coding issues, over-the-counter drugs eit®e remains present.

Two approaches to identify patients with renal dystion will be used in this study. Although all
efforts will be made to capture population with dweristics close to those eligible for rivaroxaba
15 mg OD dosing regimen, there will be no possipild estimate patients CrCl level, i.e. to assess
their true renal status. The interpretation ofrémults should accommodate this limitation.

9.10 Other aspects
None.

10.  Protection of human subjects

The data included in the MarketScan database aigetified and are in compliance with the
Health Insurance Portability and Accountability AEt1996 to preserve participant anonymity and
confidentiality.

11. Management and reporting of adverse events/adverseactions

For non-interventional study designs that are basesecondary use of data, individual reporting of
adverse reactions is not required. Reports of agvevents/reactions will be summarized in the
study report, where applicable.
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12.  Plans for disseminating and communicating study rasts

The results of the study are intended for publazatind will follow the International Committee of
Medical Journal Editors guidelines [23]. In additi@ommunication in appropriate scientific
meetings will be considered.
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Annex 2. ENCePP checklist for study protocolgmandatory for PASS studies)

Annex 3. Additional information
This Annex provides ICD-CM, ICD-PCS, CPT-4, HCPGfles and drug names used in the study.

Section 9.2, Inclusion criteria:

NVAF diagnosis codes:

ICD-10 Code description ICD-9 Code description
148.0 Paroxymal atrial fibrillation 427.31 | Atrial fibrillation
148.1 Persistent atrial fibrillation

148.2 Chronic atrial fibrillation

148.91 Unspecified atrial fibrillation

Identification of patients with renal dysfunction:

te)

Approach 1.

ICD-10 | Code description ICD-9 Code description

N18.3 Chronic kidney disease, stage 3 585.3 Chronic kidney disease, Stage Ill (modera
(moderate)

N18.4 Chronic kidney disease, stage 4 585.4 Chronic kidney disease, Stage IV (severe)
(severe)

Approach 2.

ICD-10 | Code description ICD-9 Code description

D63.1 Anemia in chronic kidney disease 285.21 Argeimichronic kidney disease

E08.22 | Diabetes mellitus due to underlying 249.40 Secondary diabetes mellitus with renal
condition with diabetic chronic manifestations, not stated as uncontrolled,
kidney diseas unspecifiel
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581.81

Nephrotic syndrome in diseases classified
elsewhere

E09.22 | Drug or chemical induced diabetes 249.40 Secondary diabetes mellitus with renal
mellitus with diabetic chronic kidney manifestations, not stated as uncontrolled,|or
disease unspecified

581.81 Nephrotic syndrome in diseases classified
elsewhere

583.81 | Nephritis and nephropathy not specified as
acute or chronic in diseases classified
elsewhere

E10.2 Type 1 diabetes mellitus with kidn¢y250.41 Diabetes with renal manifestations type |
complications [juvenile type] not stated as uncontrolled

E10.21 | Type 1 diabetes mellitus with 250.43 Diabetes with renal manifestations type |
diabetic nephropatl [juvenile type] uncontrolle

E10.22 | Type 1 diabetes mellitus with
diabetic chronic kidney disease

E10.29 | Type 1 diabetes mellitus with othef
diabetic kidney complication

E11.2 Type 2 diabetes mellitus with kidney250.40 Diabetes with renal manifestations typer ||
complication unspecified type not stated as uncontre

E11.21 | Type 2 diabetes mellitus with 250.42 Diabetes with renal manifestations typer ||
diabetic nephropathy unspecified type uncontrolled

E11.22 | Type 2 diabetes mellitus with
diabetic chronic kidney disease

E11.29 | Type 2 diabetes mellitus with other
diabetic kidney complicatic

E13.21 | Other specified diabetes mellitus | 249.40 Secondary diabetes mellitus with renal
with diabetic nephropathy manifestations, not stated as uncontrolled,|or

unspecified

E13.22 | Other specified diabetes mellitus | 250.40 Diabetes with renal manifestations, typ ii
with diabetic chronic kidney diseas¢ unspecified type, not stated as uncontrolled

E13.29 | Other specified diabetes mellitus
with other diabetic kidney
complication

112.9 Hypertensive chronic kidney diseaset03.00 Hypertensive chronic kidney disease
with stage 1 through stage 4 chronic malignant with chronic kidney disease stage |
kidney disease, or unspecified through stage IV or unspecified
chronic kidney disease

403.10 Hypertensive kidney disease benign with
chronic kidney disease stage | through stage
IV or unspecified

403.90 Hypertensive chronic kidney disease
unspecified with chronic kidney disease stage
| through stage IV or unspecified

113.0 Hypertensive heart and chronic 404.00 Hypertensive heart and chronic kidney

kidney disease with heart failure an

o

stage 1 through stage 4 chronic

disease malignant without heart failure with
chronic kidney disease stage | through sta

Page 23 of 41

N
ge




Reference Number: RD-OI-0214
Supplement Version: 5

BAYER
E

113.10

kidney disease, or unspecified
chronic kidney disease

Hypertensive heart and chronic
kidney disease without heart failure,
with stage 1 through stage 4 chroni
kidney disease, or unspecified
chronic kidney disease

O

404.01

404.10

404.90

404.91

IV or unspecified

Hypertensive heart and chronic kidney
disease malignant with heart failure with
chronic kidney disease stage | through sta
IV or unspecified

Hypertensive heart and chronic kidney
disease benign without heart failure with
chronic kidney disease stage | through sta
IV or unspecified

Hypertensive heart and chronic kidney
disease unspecified without heart failure w
chronic kidney disease stage | through sta
IV or unspecified

Hypertensive heart and chronic kidney
disease unspecified with heart failure with
chronic kidney disease stage | through sta
IV or unspecified

ge

ge

ith

ge

ge

NO2.xx

Recurrent and persistent hematuria

581.1

581.2

581.3

581.89

581.9

hiejie syndrome with lesion of
membranous glomerulonephritis
Nephrotic syndrome with lesion of
membranoproliferative glomerulonephritis

Nephrotic syndrome with lesion of minimal

change glomerulonephri

Other nephrotic syndrome with specified
pathological lesion in kidney

Nephrotic syndrome with unspecified
pathological lesion in kidney

NO3.xx

Chronic nephritic syndrome

582.0

582.1

582.2

582.4

582.89

582.9

Chronicnggoulonephritis with lesion of

proliferative glomerulonephritis

Chronic glomerulonephritis with lesion of
membranous glomerulonephritis

Chronic glomerulonephritis with lesion of
membranoproliferative glomerulonephritis
Chronic glomerulonephritis with lesion of
rapidly progressive glomerulonephr

Other chronic glomerulonephritis with
specified pathological lesion in kidney
Chronic glomerulonephritis with unspecifig
pathological lesion in kidney

2d

NO4.xx

Nephrotic syndrome

581.0

581.1

581.2

581.3

Nephrotic syndravita lesion of
proliferative glomerulonephritis
Nephrotic syndrome with lesion of
membranous glomerulonephritis
Nephrotic syndrome with lesion of
membranoproliferative glomerulonephritis

Nephrotic syndrome with lesion of minima|

Page 24 of 41



Reference Number: RD-OI-0214
Supplement Version: 5

581.89

581.9

BAYER
E

change glomerulonephritis

Other nephrotic syndrome with specified
pathological lesion in kidney

Nephrotic syndrome with unspecified
pathological lesion in kidne

NO5.xx

Unspecified nephritic syndrome

583.0

583.1

583.2

583.4

583.89

583.9

Nephiahd nephropathy not specified as|
acute or chronic with lesion of proliferative
glomerulonephritis

Nephritis and nephropathy not specified &
acute or chronic with lesion of membranou
glomerulonephritis

Nephritis and nephropathy not specified &
acute or chronic with lesion of
membranoproliferative glomerulonephritis

Nephritis and nephropathy not specified &
acute or chronic with lesion of rapidly
progressive glomerulonephritis

Other nephritis and nephropathy not
specified as acute or chronic with specified
pathological lesion in kidney

Nephritis and nephropathy not specified &
acute or chronic with unspecified
pathological lesion in kidney

[

NO7.xx

Hereditary nephropathy, not
elsewhere classified

583.1

583.2

583.89

583.9

Nephritis and nephropathy not specified a|
acute or chronic with lesion of membranou
glomerulonephritis

Nephritis and nephropathy not specified &
acute or chronic with lesion of
membranoproliferative glomerulonephritis

Other nephritis and nephropathy not
specified as acute or chronic with specified
pathological lesion in kidney

Nephritis and nephropathy not specified &
acute or chronic with unspecified
pathological lesion in kidney

[ 2

NO8

Glomerular disorders in diseases
classified elsewhere

583.81

Nephritis and nephropathy, not specified &
acute or chronic, in diseases classified
elsewhere

AS

N11.xx

Chronic tubulo-interstitial nephritis

590.00

590.01

590.80
593.3
593.4

Chronic pyelonephritis without lesion of
renal medullary necrosis

Chronic pyelonephritis with lesion of rena
medullary necros

Pyelonephritis unspecified

Stricture or kinking of ureter

Other ureteric obstruction

N14.xx

Drug- and heavy-metal-induced
tubulo-interstitial and tubular
conditions

583.89

Other nephritis and nephropathy not
specified as acute or chronic with specified
pathological lesion in kidney

N18.1

Chronic kidney disease, stage 1

585.1

Chronic kidney disease stage |
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N18.2 | Chronic kidney disease, stage 2 585.2 Chronic kidney disease stage Il (mild)

N18.3 | Chronic kidney disease, stage 3 | 585.3

(mild)
Chronic kidney disease stage Il (moderatg

~—

(moderate) c65 4 Chronic kidney disease stage IV (severe)
N18.4 | Chronic kidney disease, stage 4 Chronic kidney disease unspecified
(severe) 585.9
N18.9 | chronic kidney disease, unspecified
N19 Unspecified kidney failure 586 Unspecified lagrfailure
Q61.xx | Cystic kidney disease 753.xx Congenital amges of urinary system

Section 9.2, Exclusion criteria:

Valvular atrial fibrillation

ICD-9-CM: 394.0, 394.1, 394.2, 394.9, 395.0, 395.1, 395.3,8%96.0, 396.1, 396.2, 396.3,
396.8, 396.9, 397.0, 397.1, 397.9, 424.0, 424 8, 242424.3, 424.9, 424.90, 424.91, 424.99,
746.00, 746.01, 746.02, 746.09, 746.1, 746.2, 74818.4, 746.5, 746.6, 746.7, V42.2, V42.3

ICD-10-CM: 105 — 108, 109.1, 109.89, 134 — 139, QP3- Q23.3, Z95.2 — Z95.4

CPT-4:33400, 33401, 33403 — 33406, 33410 — 33420, 3332225 — 33427, 33430, 33460,
33463 — 33465, 33468, 33470 — 33472, 33474 — 33846/ 8

Pregnancy
ICD-9-CM: 630 - 676, V22, V23, V27
ICD-10-CM: O00 — O9A, 7234 — Z39

Malignant cancers
ICD-9-CM: 140 — 208, 230 — 234
ICD-10-CM: C00 — C80, C7A, C7B, C81 — C96, D00 -9DEB31.20 — E31.23

Transient cause of AF

ICD-9-CM: 429.4

ICD-10-CM: 197.0, 197.110, 197.130, 197.190
CPT-4: 33400 — 33999

Venous thromboembolism (VTE) (pulmonary embolismdriEeep vein thrombosis DVT)
PE, ICD-9-CM: 415.1
PE, ICD-10-CM: 126

DVT, ICD-9-CM: 451.1, 451.2, 453.4, 463.8, 453.9
DVT, ICD-10-CM: 180, 181, 182.210, 182.220, 182.2983, 184, 182.90
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* Hip or knee replacement

ICD-10-PCS: 0SR90190SR9019, 0SR901A, 0SR901Z, 0SR9029, 0SR902A, 0SR902
0SR9039, 0SR903A, 0SR903Z, 0SR9049, 0SR904A, 0SRIIBRI07Z, 0SR90J9, O0SR90JA,
0SR90JZ, O0SR90KZ, OSRA009, OSRAO00A, OSRA00Z, OSFAOOSRAO1A, O0SRA01Z,
OSRA039, OSRAO03A, 0SRA03Z, 0SRA07Z, O0SRA0J9, OSRMO0SRA0JZ, OSRAOKZ,
OSRB019, OSRBO1A, 0SRB01Z, 0SRB029, 0SRB02A, 0SRBOQSRB039, 0SRBO03A,
OSRB03Z, 0SRB049, 0SRBO04A, 0SRB04zZ, 0SRB07Z, OSRBOISRB0OJA, 0SRBO0JZ,
O0SRBOKZ, O0SRCO07Z, O0SRC0J9, OSRCO0JA, 0SRC0JZ, 0SRCMmMSRCOL9, O0SRCOLA,
OSRCOLZ, O0SRDO07Z, OSRDO0J9, OSRDOJA, 0SRD0JZ, OSRDOBSRDOLY9, OSRDOLA,
OSRDOLZ, OSREO009, OSREOOA, OSRE00Z, OSREO019, OSREMSREO1Z, OSREO039,
OSREO3A, OSRE03Z, 0OSREO07Z, OSRE0J9, OSREOJA, O0SREO$REOKZ, OSRRO1A,
OSRR01Z, O0SRR039, OSRRO03A, 0SRR03Z, 0SRR07Z, 0S®RRO$RR0OJA, OSRRO0JZ,
OSRROKZ, 0SRS019, OSRSO01A, 0SRS01Z, 0SRS039, 0SRS0%RS03Z, 0SRS07Z,
OSRS0J9, OSRSO0JA, O0SRS0JZ, OSRSOKZ, 0OSRTO07Z, OSRTOIRTOJA, OSRTO0JZ,
OSRTOKZ, 0SRUO07Z, 0SRU0J9, 0SRUOJA, 0SRU0JZ, OSRZ)JORSRV07Z, OSRV0J9,
OSRVO0JA, 0SRV0JZ, O0SRVOKZ, 0SRWO07Z, 0SRWO0J9, O0SRAYOSRWO0JZ, 0SRWOKZ

CPT-4: 27090, 27091, 27125, 27130, 27132, 2713432727138, 27438, 27440 — 27447,
27486 — 27488

» End-stage kidney disease or dialysis

ICD-9-CM: 403.01, 403.91, 585.5, 585.6, 586, 996.81, V4245.V, V45.11, V45.12, V56.0,
V56.1, V56.2, V56.31, V56.32, V56.8

ICD-10-CM: 112.0, 113.11, 113.2, 195.3, N18.5, N68.R88.0, T81.502, T82.4, T85.611,
T85.621, T85.631, T85.691, T85.71, Y62.2, Y84.19/7491.15, Z94.0

ICD-10-PCS: B50W0zZZ, B50W1ZZ, B50WYZZ, B51WO0ZA, BBDZZ, B51WI1ZA,
B51W1ZZ, BS1WYZZ, B51WZZA, B51WZZZ

CPT-4: 00868, 0505F, 0507F, 4052F, 4053F, 4054B5B0 50360, 50365, 50366, 50370,
75791, 76778, 90918 — 90925, 90935, 90937, 90989945, 90947, 90951 — 90970, 90976 —
90979, 90982 — 90985, 90988 — 90995, 90998, 9(BE 2, 99559

HCPC: A4655, A4663, A4672, A4690, A4700, A4705, RO7A4T21 — A4726, A4728, A4760,
A4765, A4766, A4780, A4790, A4800, A4820, A4910,948, A4919, A4929, C1037, C1750,
C1752, C1881, E1510, E1570, E1590, E1592, E15963FE1E1634, E1635, E1637 — E1639,
E1699, G0257, G0308 — G0319, G0321 — G0327, G8OTMBB82, GB8O85, G8387, G8388,
G8488, G8714, G8715, G8727, G9013, G9014, G9238§2)0J0886, JO887, KO610, K0612,
Q0139, Q4054, Q4055, Q4081, Q9972, S9335, S9339

Below only ICD-10 diagnosis codes will be providdtie corresponding ICD-9 codes can obtained

by the General Equivalence Mappings, Btps://www.asco.org/practice-guidelines/billingaaug-
reporting/icd-10/general-equivalence-mappings-gems

Page 27 of 41



Supplement Verson: 5. 2
BA\E(ER
Section 9.3.1, Baseline characteristics:
Comorbidities
0 Alcohol abuse
ICD-10-CM: F10
o0 Anemia
ICD-10-CM: D50 — D53, D63, D64.9
o Aortic plaque
ICD-10-CM: 170.0
o0 Coronary artery disease (CAD)
Angina pectoris
ICD-10-CM: 120, 125.1
Myocardial infarction
ICD-10-CM: 121 — 123, 125.2
Acute ischemic heart diseases
ICD-10-CM: 124
Chronic ischemic heart disease
ICD-10-CM: 125.1, 125.3 — 125.6, 125.8, 125.9
Coronary artery bypass graft(s)
ICD-10-CM: 125.7, 125.810
ICD-10-PCS: B20.2, B20.3, B21.2, B21.3, B22.3, 021

CPT-4: 00566, 00567, 33510 — 33525, 33528, 3353833 — 33536, 35600,
4110F, 75762, 75764, 75766, 75767, 93551, C960806,958158 — G8172,
G8497, G8544, G8573, G8574

Percutaneous coronary intervention (PCI)
ICD-10-CM: Z95.5, 798.61
ICD-10-PCS: 027.0 — 027.3

CPT-4: 92920, 92921, 92924, 92925, 92928, 9292933292934, 92937,
92938, 92941, 92943, 92944, C9600 — C9608

o Dementia

ICD-10-CM: FO1 - F03, G30, G31.0
o Depression

ICD-10-CM: F32 — F34, F43.21
o Diabetes mellitus
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ICD-10-CM: EO8 — E11, E13
0 Drug abuse
ICD-10-CM: F11 — F19, F55
0 Gastric or peptic ulcer disease/diseases of gassiinal trackt

ICD-10-CM: K21, K25.4 — K25.9, K26.4 — K26.9, K27-4K27.9, K28.4 —
K28.9, K29, K30, K31.89, K51, K52, K64, Z87.11

0 Heart failure
ICD-10-CM: 109.81, 111.0, 113.0, 113.2, 125.5, 14123, A36.84, B33.24
CPT-4: 0001F, J1250, J1265, J1940, J2260, Q4076

0 History of major bleeding

Will be assessed by application of the Cunnighagorithm to the patients
baseline data

0 Hypertension

ICD-10-CM: 110 - 112, 113.0, 113.10, 113.11, 113.45, 167.4
0 Hypothyroidism

ICD-10-CM: EO0O, E01.8, E02, EO3, E89.0
o Infection with helicobacter pylori

ICD-10-CM: B96.81

CPT-4: 83009, 83013, 83014, 86677, 87338, 87339
o Inflammatory bowel disease

ICD-10-CM: K58
0 IS or transient ischemic attack (TIA)

ICD-10-CM: 163, G45.0 — G45.2, G45.4 — G45.9, Z&6.7
o0 Liver disease

ICD-10-CM: B18.0, B18.1, B18.2, 185, K70.0, K70K70.3, K70.4, K70.9,
K72.10, K72.11, K72.90, K73, K74, K75.4, K75.81, &0, K76.6, K76.89,
K76.9, 294.4

0 Mechanical heart valve
ICD-10-CM: 795.2 — 795.4

0 Metabolic disorders
Hyperlipidemia
ICD-10-CM: E78.0 - E78.5
Volume depletion
ICD-10-CM: E86
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Other metabolic disorders
ICD-10-CM: E87
o Mitral stenosis
ICD-10-CM: 105
0 Obesity
ICD-10-CM: E66, R93.9, Z68.3, 268.4
0 Peripheral artery disease (PAD)
ICD-10-CM: 170.2 — 170.9, 171, 173.9
o Psychosis

ICD-10-CM: F20, F22 — F25, F28, F29 — F31, F32R332.5, F33.3, F33.4,
F34.8, F34.9, F39, F44.89

0 Pulmonary disease
ICD-10-CM: 126, 127, 128.9, J44, T80.0XXA, T82.817A82.818A
0 Rheumatoid arthritis/collagen vascular disease

ICD-10-CM: M05, M06, M08, L90.0, L94.0, L94.1, LB}.M32 — M35, M45,
M46, M48, M49

o Tobacco abuse
ICD-10-CM: F17.2, Z72.0

CPT-4: 0002F, 0004F, 1032F, 1034F, 4000F, 4001B0C9OC9802, D1320,
G0375, G0376, G00436, G0437, G8455, G9276

0 Vascular disease

ICD-10-CM: 170 — 172, 173.1, 173.8, 173.9, 174, 1767, 179, K55.1, K55.8,
K55.9, 7295

e« Comedications

0 Angiotensin-converting enzyme (ACE) inhibitors oig#otensin-receptor
blockers (ARB)

ACE inhibitors

benazepril, captopril, cilazapril, delapril, enaiggosinopril, imidapril,
lisinopril, moexipril, perindopril, quinapril, mogxil, perindopril, quinapril,
ramipril, spirapril, temocapril, trandolapril, zofepril

ARB

azilsartan, candesartan, eprosartan, irbesartsartém, olmesartan, telmisartan,
valsartan

0 Antiarrhythmics
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ajmaline, amiodarone, aprindine, bretylium, bumedticibenzoline,
disopyramide, dofetilide, dronedarone, encainitlea&@zine, flecainide, ibutilide,
lidocaine, lorajmine, lorcainide, mexiletine, madeake, prajmaline,
procainamide, propafenone, quinidine, sparteirdisénil, tocainide, vernakalant

0 Antidepressants

agomelatine, alaproclate, amineptine, amitriptyles@oxapine, bifemelane,
bupropion, butriptyline, citalopram, clomipramirmgsipramine, desvenlafaxine,
dibenzepin, dimetacrine, dosulepin, doxepin, duilioee escitalopram,
etoperidone, fluoxetine, fluvoxamine, gepirone, ¢y herba, imipramine,
imipramine oxide, iprindole, iproclozide, ipronidei, isocarboxazid, lofepramine,
maprotiline, medifoxamine, melitracen, mianserifmpacipran, minaprine,
mirtazapine, moclobemide, nefazodone, nialamideifemsine, nortriptyline,
opipramol, oxaflozane, oxitriptan, paroxetine, pfleme, pivagabine,
protriptyline, quinupramine, reboxetine, selegilisertraline, tianeptine,
toloxatone, tranylcypromine, trazodone, trimipra@itryptophan, venlafaxine,
vilazodone, viloxazine, vortioxetine, zimelidine

0 Antiplatelets

abciximab, acetylsalicylic acid, aloxiprin, beragi;acangrelor, carbasalate
calcium, cilostazol, clopidogrel, cloricromen, difglamole, ditazole,
epoprostenol, eptifibatide, iloprost, indobuferggtamide, prasugrel, selexipag,
ticagrelor, ticlopidine, tirofiban, treprostinikifiusal, vorapaxar

0 Antiulcer drugs (except PPI)

aluminum hydroxide, amoxicillin, atropine, azithrgom, bismuth subsalicylate,
calcium carbonate, cimetidine, clarithromycin, doysiline, erythromycin,
magnesium hydroxide, metronidazole, misoprostalitidine, rebamipide,
sodium bicarbonate, sucralfate

0 Beta blockers

acebutolol, alprenolol, atenolol, betaxolol, bewdwit bisoprolol, bopindolol,
bupranolol, carteolol, carvedilol, celiprolol, céolol, epanolol, esmolol,
labetalol, mepindolol, metoprolol, nadolol, nebmploxprenolol, penbutolol,
pindolol, practolol, propranolol, sotalol, talingltertatolol, timolol

o0 Calcium channel blockers

amlodipine, felodipine, isradipine, nicardipinefeaiipine, nimodipine,
nisoldipine, nitrendipine, lacidipine, nilvadipin@anidipine, barnidipine,
lercanidipine, cilnidipine, benidipine, clevidipineifedipine, mibefradil,
verapamil, gallopamil, diltiazem, fendiline, bepkjdidoflazine, perhexiline

o Diabetes drugs

insulin, acarbose, acetohexamide, albiglutide,lgdtg, benfluorex, buformin,
canagliflozin, carbutamide, chlorpropamide, daghmgdin, dulaglutide,
empagliflozin, exenatide, gemigliptin, glibenclamjdlibornuride, gliclazide,
glimepiride, glipizide, gliquidone, glisoxepide yghidine, guar gum, linagliptin,
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liraglutide, lixisenatide, metahexamide, metfornmmglitol, mitiglinide,
nateglinide, phenformin, pioglitazone, pramlintidgepaglinide, rosiglitazone,
saxagliptin, simvastatin, sitagliptin, tolazamitidbutamide, troglitazone,
vildagliptin, voglibose

o Diuretics

altizide, amiloride, bumetanide, butizide, canremarhlorothiazide,
chlortalidone, cicletanine, clofenamide, clopamiderexolone, conivaptan,
cyclopenthiazide, cyclothiazide, epitizide, eplere®, etacrynic acid, etozolin,
fenquizone, furosemide, hydrochlorothiazide, hylnokethiazide, indapamide,
mebutizide, mefruside, mersalyl, methyclothiazigeticrane, metolazone,
muzolimine, piretanide, polythiazide, potassiumreaate, quinethazone,
spironolactone, sulfonamides, theobromine, tiemiticd, tolvaptan, torasemide,
triamterene, trichlormethiazide, xipamide

o Erythropoietin-simulating agents
darbepoetin, epoetin, epogen, eprex, erythropoiptrcrit

o Estrogens

chlorotrianisene, conjugated estrogens, dienesti@thylstilbestrol, estradiol,
estriol, estrone, ethinylestradiol, methallenestniéthallenestril, moxestrol,
promestriene, tibolone

o NSAIDs

aceclofenac, acemetacin, alclofenac, alminopraeapropazone, benoxaprofen,
benzydamine, bufexamac, bumadizone, celecoxib,drodtin sulfate,
dexibuprofen, dexketoprofen, diacerein, dicloferthfgnpiramide, droxicam,
etodolac, etoricoxib, fenbufen, fenoprofen, ferdiazZeprazone, flunoxaprofen,
flurbiprofen, glucosamine, glucosaminoglycan poligte, ibuprofen, ibuproxam,
indometacin, indoprofen, ketoprofen, ketorolacammiac, lornoxicam,
lumiracoxib, meloxicam, morniflumate, nabumetor@pmoxcinod, naproxen,
niflumic acid, nimesulide, orgotein, oxaceprol, m&tacin, oxaprozin, parecoxib,
piroxicam, pirprofen, proglumetacin, proquazonéecoxib, sulindac, suprofen,
tenidap, tenoxicam, tiaprofenic acid, tolmetin,desdoxib, zomepirac

0 Proton-pump inhibitors (PPI)

dexlansoprazolejexrabeprazoleesomeprazole, lansoprazole, omeprazole,
pantoprazole, rabeprazole

o0 Statins

acipimox, alipogene tiparvovec, aluminium clofilaaluminium nicotinate,
atorvastatin, atorvastatin, atorvastatin, atontastbezafibrate, cerivastatin,
choline fenofibrate, ciprofibrate, clofibrate, ceéselam, colestipol,
colestyramine, colextran, dextrothyroxine, etofibravolocumab, ezetimibe,
fenofibrate, fluvastatin, gemfibrozil, lomitapideyastatin, magnesium pyridoxal
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5-phosphate glutamate, meglutol, mipomersen, nrogrnicofuranose, nicotinic
acid, nicotinyl alcohol (pyridylcarbinol), omegat3glycerides, pitavastatin,
policosanol, pravastatin, probucol, ronifibratesueastatin, simfibrate,
simvastatin, tiadenol

Section 9.3.3, Outcome measures:
* |Ischemic stroke: ICD-10: 163
< Intracranial hemorrhage: ICD-10: 160 — 162
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Page 36 of 41



Reference Number: RD-OI-0214
Supplement Version: 5

BAYER
E

Signature Page -Study Medical Expert

Title

Protocol version identifier
Date of last version of protocol
IMPACT study number

Study type

Active substance (medicinal
product)

Marketing authorization holder(s)

Function
Name
Title
Address

Evaluation of clinical outcomes among non-valvdtial
fibrillation patients with renal dysfunction tredteith
warfarin or reduced dose rivaroxaban

1.0

08 November 2017

19721

X PASS ] non PASS

Direct factor XA inhibitor, Rivaroxaban (BO1AF01)

Bayer AG

Medical Affairs TA Xarelto

Evelyn Weber

MD

Bayer AG, 13342 Berlin, Germany

The undersigned confirms that the study will be conducted in compliance with the protocol and any

applicable regulatory requirements.

Date, Signature:

Page 37 of 41



Reference Number: RD-OI-0214
Supplement Version: 5

BAYER
E

Signature Page -Study Safety Leader

Title

Protocol version identifier
Date of last version of protocol
IMPACT study number

Study type

Active substance (medicinal
product)

Marketing authorization holder(s)

Function
Name
Title
Address

Evaluation of clinical outcomes among non-valvdtial
fibrillation patients with renal dysfunction tredteith
warfarin or reduced dose rivaroxaban

1.0

08 November 2017

19721

X PASS ] non PASS

Direct factor XA inhibitor, Rivaroxaban (BO1AF01)

Bayer AG

Pharmacovigilance

Tomasz Dyszynski

MD, PhD

Bayer AG, 13342 Berlin, Germany

The undersigned confirms that the study will be conducted in compliance with the protocol and any

applicable regulatory requirements.

Date, Signature:

Page 38 of 41



Reference Number: RD-OI-0214
Supplement Version: 5

BAYER
E

Signature Page -Study Statistician

Title

Protocol version identifier
Date of last version of protocol
IMPACT study number

Study type

Active substance (medicinal
product)

Marketing authorization holder(s)

Function

Name

Address

Evaluation of clinical outcomes among non-valvdtial
fibrillation patients with renal dysfunction tredteith
warfarin or reduced dose rivaroxaban

1.0

08 November 2017

19721

X PASS ] non PASS

Direct factor XA inhibitor, Rivaroxaban (BO1AF01)

Bayer AG

RLE Strategy & Outcomes Data Generation

Sebastian Kloss

Bayer AG, 13342 Berlin, Germany

The undersigned confirms that the study will be conducted in compliance with the protocol and any

applicable regulatory requirements.

Date, Signature:

Page 39 of 41



Reference Number: RD-OI-0214
Supplement Version: 5

BAYER
E

Signature Page -Study Epidemiologist

Title

Protocol version identifier
Date of last version of protocol
IMPACT study number

Study type

Active substance (medicinal
product)

Marketing authorization holder(s)

Function
Name
Title
Address

Evaluation of clinical outcomes among non-valvdtial
fibrillation patients with renal dysfunction tredteith
warfarin or reduced dose rivaroxaban

1.0

08 November 2017

19721

X PASS ] non PASS

Direct factor XA inhibitor, Rivaroxaban (BO1AF01)

Bayer AG

Epidemiology

Yanina Lenz

MD, MSc PhD

Bayer AG, 13342 Berlin, Germany

The undersigned confirms that the study will be conducted in compliance with the protocol and any

applicable regulatory requirements.

Date, Signature:

Page 40 of 41



Reference Number: RD-OI-0214
Supplement Version: 5

BAYER
E

Signature Page -Study Data Manager

Title

Protocol version identifier
Date of last version of protocol
IMPACT study number

Study type

Active substance (medicinal
product)

Marketing authorization holder(s)

Function
Name
Title
Address

Evaluation of clinical outcomes among non-valvdtial
fibrillation patients with renal dysfunction tredteith
warfarin or reduced dose rivaroxaban

1.0

08 November 2017

19721

X PASS ] non PASS

Direct factor XA inhibitor, Rivaroxaban (BO1AF01)

Bayer AG

RLE Strategy & Outcomes Data Generation
Tatsiana Vaitsiakhovich
Dr. rer. nat.

Bayer AG, 13342 Berlin, Germany

The undersigned confirms that the study will be conducted in compliance with the protocol and any

applicable regulatory requirements.

Date, Signature:

Page 41 of 41



