Introduction

Oral anticoagulation therapy (OAC) substantially reduces the risk of stroke in patients with non-valvular atrial
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fibrillation (NVAF) (1).

The most important side effect of OAC is bleeding.

Since 2011 non-vitamin K-oral anticoagulants (NOACs) are available for stroke prevention in patients with
NVAF.

NOACs are easier to use than vitamin-K antagonists (VKA) and have demonstrated equivalent or even
superior efficacy and safety in comparison to VKA in large randomized control trials (RCTs) (2).

The efficacy and safety achieved in RCTs may not necessarily translate into routine practice.
Phenprocoumon is the predominantly used VKA in Germany.

This study was conducted under the acronym CARBOS (Comparative risk of major bleeding with new oral
anticoagulants (NOACs) and phenprocoumon in patients with atrial fibrillation).

= To compare the risk of major bleeding, gastrointestinal bleeding and any bleeding in daily practice among

Sensitivity Analysis

= Analyses with the highest approved doses (2x5mg for apixaban, 2x150 mg for dabigatran, and 1x20 mg for

rivaroxaban) were performed.

12,063 (34.45%) on rivaroxaban, and 16,179

(46.21%) on phenprocoumon.

rivaroxaban was 262.78 days, and phenprocoumon was 284.93 days.

Among 35,013 eligible patients, 3,633 (10.38%) were initiated on apixaban, 3,138 (8.96%) on dabigatran,
The mean follow-up for patients initiated on apixaban was 220.79 days, dabigatran was 264.45 days,

Patients initiated on apixaban or phenprocoumon were older compared to those initiated on dabigatran or

rivaroxaban, had on average a higher CHA2DS2-VASc score, and more comorbidities (Table 1).

Patients initiated on apixaban had greater use of ASA, NSAIDs, antiplatelet drugs and proton-pump-inhibitors

compared to patients initiated on phenprocoumon, dabigatran, or rivaroxaban (Table 1).

Table 1: Baseli h istics of Study F

Figure 2: Unadjusted event rates (per 100 person-years) and adjusted hazard ratios with 95%

German NVAF patients newly anticoagulated with apixaban, dabigatran, rivaroxaban or phenprocoumon, Characteristic phenprocoumon NOAC dabigatran rivaroxaban
respectively. (n=16,179) (n=18,834) (n=3,138) (n=12,063)
Male 50.1 512 49.2 51.9 51.7
Study Population: Medical history
= This non-interventional, retrospective study was based on an anonymized research data base from the CHA2DS2-VASc-Score 41016] 38(18] 4101.8) 38118 37(18]
Health Risk Institute (HRI) (3,4) which contains data of about 4 million statutory health insured subjects in g:stE?"SC‘”e — gz [; ;] g: [;’? g'j [; 51 Z’g [;‘? g‘g [;’?
Germany, approximately 5% of the total population. arson Index 126] 28] 27 L) 28]
= The HRI (owned by SpectrumK) offers independent statistical analyses on anonymized claims data for Number of 1119 12013 13013 1302 12013
- 0¢ Dy Spe ) ¥ V! Number of unique ATC codes 10.915.2] 10.4[5.4] 10.8 [5.4] 10.15.1] 10.4 [5.4]
patient-level risk predictions, outcome research, and patient safety. Major blesding 13 14 20 16 11
= All patients 218 years with one year of baseline period were included if they were newly prescribed OAC from Gastrointestinal bleeding 21 19 21 21 18
J_anuary_ 1,_ 2013 to December 31, 20_14 and had a documented l\_lV_AF_(ICD-1O GM 148.0/148.1/148.2/148.9) ‘Any bleeding event 86 83 97 75 80
diagnosis in the same or the preceding quarter of the treatment initiation. Ischemic stroke or TIA 12.2 16.1 224 21.9 12.7
= Patient selection is presented in Figure 1. Myocardial Infarction 7.5 5.0 56 5.1 4.8
= Observation start date: Date of first prescription for oral anticoagulants from Jan 1, 2013 to Dec 31, 2014. Renal 239 17.3 214 133 171
Congestive heart failure 404 346 374 317 346
S . pati i iteri Coronary heart disease 46.9 376 39.7 36.7 372
Figure 1: Patien lection criteri;
gure atient selection criteria [ 885 85.7 88.2 85.0 852
Cancer 19.7 184 192 17.9 183
NOAC or phenprocoumon new Initiators in 2013 or 2014 with at least one year of baseline enroliment prior to index treatment Moderate or severe liver 05 05 09 02 05
N = 154,603 disease
Dementia 77 8.8 10.7 7.0 86
Patients without atrial fibrillation or atrial fluter diagnosis in the same or preceding quarter of the index were excl Diabetes 36.8 326 34.2 299 328
_ Obesity 230 23.0 222 227 233
N = 104,202
abuse 0.8 0.8 1.1 06 09
use
‘ Restricted to age 2 18 ‘ Antiplatelet drugs 227 247 27.0 255 237
N = 104,200 ASA 175 19.7 218 19.4 19.2
NSAIDs 348 36.9 374 36.0 36.9
Patients with dialysis / valvular disorder / thrombosis / gravidity in the four quarters before or at start date were excluded Proton-pump-inhibitors 43.9 441 46.0 44.0 43.6
N = 96,970 Mean and g are shown

Patients with heparin at start date were excluded
N =94,064

A4

Patients with NOAC or phenprocoumon prescription in the four quarters before the start date were excluded
N=35013

Eligible patients for analysis (Total N = 35,013)

apixaban = 3,633 dabigatran = 3,138 rivaroxaban = 12,063 phenprocoumon = 16,179

Study endpoints:

Bleeding on anticoagulant was defined as bleeding documented at hospital discharge any time during the
period of drug use or within 30 days from the last supply of treatment prescription.

Major bleeding: Bleeding consists of emergency admission to hospital and pre-specified ICD10 GM hospital
discharge diagnosis.

Gastro-intestinal (GI) bleeding: Bleeding at any time during exposure time with localization in the Gl-tract and

documented as hospital discharge diagnosis.

Any bleeding: Pre-specified primary or secondary ICD10 GM hospital discharge diagnoses at any time.
Bleeding events that occurred on treatment, defined as the time after the first prescription fill until the end of
the study period, discontinuation of treatment, death, end of continuous enroliment, or switching to another
OAC were included (whatever occurred first).

ATC = Anatomical Therapeutic Chemical Classification System

After adjusting for baseline characteristics, apixaban was associated with lower risks for major bleeding,

gastrointestinal bleeding and any bleeding compared with phenprocoumon (Figure 2).

phenprocoumon users (Figure 2).

There was no significant difference in the risk of different types of bleeding between dabigatran and

Rivaroxaban was associated with higher risk of Gl bleeding and any bleeding, whereas there was no

significant difference in the risk of major bleeding between rivaroxaban and phenprocoumon users (Figure 2).

Sensitivity Analysis:

Patients treated with the highest approved dose of apixaban n=2,231 (61%), dabigatran n=1,496 (48%) and
rivaroxaban n= 8,379 (69%) were analysed, respectively.

The results of sensitivity analysis for apixaban and rivaroxaban were consistent with the main analysis.
Contrary to the main analysis dabigatran 2x150mg dose users had significantly lower risk of major bleeding
and any bleeding compared with phenprocoumon users (Table 2).

Table 2: Adusted hazard ratios with 95% confidence intervals (Cl) for each pairwise comparison

(apixaban, dabigatran, and rivaroxaban each vs phenprocoumon) for highest approved doses of NOACs.

apixaban (2x5 mg) vs. phen
(HR, 95% CI)

dabigatran (2x150 mg) vs. phen
(HR, 95% CI)

rivaroxaban (1x20 mg) vs. phen
(HR, 95% CI)

Statistical Analysis

= Unadjusted rates of bleeding events were described as number of bleeding events per 100 person-years.

= Cox proportional hazard models were used to estimate the hazard ratios (HR) of major bleeding,
gastrointestinal bleeding and any bleeding adjusted for pre-specified baseline demographics and clinical
factors.

Major Bleeding 0.56 [0.36; 0.87] 0.50 [0.27; 0.95] 1.07 [0.88; 1.29]
Bleeeding | 050 [0.32; 0.79] 0.88 [0.54; 1.42) 1.33[1.12; 1.58]
Any Bleeding 0.75[0.61; 0.91] 0.70 [0.54; 0.90] 115 [1.05; 1.27]

phen = phenprocoumon

confidence intervals for each pairwise comparison an, and ri each vs
phenprocoumon)
Event Rate per 100 person-years Hazard Ratio (95% CI) PValue
(unadjusted) (adjusted)
Apixaban vs. Phenprocoumon
Major Bleeding 24 32 — 068 (051,091) 0.008
Gastrointestinal Bleeding 21 35 —— 053 (039,072) <0.001
Any Bleeding 112 126 —-— 0.80 (0.70,092) 0.002
Dabigatran vs. Phenprocoumon
Major Bleeding 22 32 — 076 (057,1.03) 0.080
Gastrointestinal Bleeding 34 35 —_—— 1141 (0.87,142) 0.414
Any Bleeding 10.0 126 —a— 088 (076,101) 0.078
Rivaroxaban vs. Phenprocoumon
Major Bleeding 33 32 = 110 (094,128) 0.233
Gastrointestinal Bleeding 45 35 —&—— 139 (120,159) <0.001
Any Bleeding 141 126 —— 119 (1.10,1.28) =0.001
Favor NOAC Favor Phenprocoumon
05 10 15

= As with all observational study, there remains the possibility of residual confounding.

= As is the case with any claims data , there is a potential for coding errors and missing data.
= Apotential bias may be caused by uncertainties regarding patients’ compliance.

= This study concentrated on bleeding events that were treated in hospitals.

Conclusions

= This is the first evaluation related to bleeding events comparing different NOACs and phenprocoumon
in daily clinical practice in Germany.

Our results indicate that treatment with apixaban is associated with a significantly reduced risk for
bleeding events compared to phenprocoumon. Bleeding risk with dabigatran was comparable to
phenprocoumon but bleeding risk with rivaroxaban seemed to be higher.

Sensitivity analyses (e.g. subgroup of highest approved doses of NOACs) were consistent with the
primary findings in demonstrating the better safety profile of apixaban vs. phenprocoumon in this real
world setting.

= This analysis was funded by Bristol-Myers Squibb and Pfizer. Srirangan Dheban, Josephine Jacob and
Lennart Hickstein are employees of Elsevier Health Analytics who received payment from Bristol-
Myers Squibb and Pfizer to conduct this analysis. Professor Hohnloser serves as a consultant for
Bayer, BMS/Pfizer, Boehringer Ingelheim, Daiichi Sankyo and Jansen. Professor Nabauer receives
lecture fees from Bayer, BMS/Pfizer, Boehringer Ingelheim and Daiichi Sankyo.
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