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Aim: Evaluate healthcare resource utilization (HRU) and costs associated with rivaroxaban and warfarin
among nonvalvular atrial fibrillation (NVAF) patients with obesity and polypharmacy. Materials &
methods: IQVIA PharMetrics® Plus (January 2010-September 2019) data were used to identify NVAF
patients with obesity (BMI =30 kg/m?) and polypharmacy (=5 medications) initiated on rivaroxaban or
warfarin. Weighted rate ratios and cost differences were evaluated post-treatment initiation. Results:
Rivaroxaban was associated with significantly lower rates of HRU, including hospitalization (rate ratio
[95% CI]: 0.83 [0.77, 0.92]). Medical costs were reduced in rivaroxaban users (difference [95% Cl]: -US$6868
[-US$10,628, -US$2954]), resulting in significantly lower total healthcare costs compared with warfarin
users (difference [95% Cl]: -US$4433 [-US$8136, -US$582]). Conclusion: Rivaroxaban was associated with
lower HRU and costs compared with warfarin among NVAF patients with obesity and polypharmacy in
commercially insured US patients.
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Atrial fibrillation (AF), the most prevalent form of treated cardiac arrhythmia (1], is a strong independent risk factor
for stroke and systemic embolism (stroke/SE) associated with an estimated fivefold higher risk [2-5]. Nonvalvular
AF (NVAF) is the most common type of AF in the US, with NVAF-related strokes accounting for over 15% of
all strokes [6]. Obesity is the second most common predictor of AF and a major driver in the increasing prevalence
of this disease [7]. Both AF and obesity are often accompanied by multiple comorbidities (e.g., hypertension and
diabetes) that may require polypharmacy [8-12], commonly defined as the use of >5 concurrent medications [13-15].
Among patients with AE, polypharmacy prevalence has ranged from 50% to as high as approximately 95% across
studies [8,16-18]. While evidence-based polypharmacy may confer clinical benefits, multiple medication use has the
potential to increase the risk of adverse clinical outcomes [8,14,17,19,20]. Therefore, it is critical to identify treatment
approaches that may mitigate the healthcare and economic burden among clinically complex AF patients with
obesity and polypharmacy.
Chronic anticoagulation therapies are key to reducing the risk of stroke/SE and mortality among patients with
NVAF [21]. In particular, direct-acting oral anticoagulants (DOAC) [22-24] such as rivaroxaban have been deemed
a safe and effective alternative to traditional vitamin K antagonists (VKAs) such as warfarin for the treatment of
patients with NVAF [25-28]. Further, DOAC:s such as rivaroxaban are being increasingly preferred over the VKAs
such as warfarin 29,30 due to the absence of any requirement for international normalized ratio (INR) monitoring  Fjty re s
as well as their more limited drug—drug interactions [31,32]. Mediciné"“
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An accumulation of evidence suggests that rivaroxaban may also be safe and effective among NVAF patients
with complex clinical profiles, including obesity (BMI >30 kg/mz) or polypharmacy. High-quality data from
the Phase III ROCKET AF clinical trial, combined with the results of several observational studies, suggest that
rivaroxaban is safe and effective among NVAF patients with obesity (27,33-37]. Furthermore, rivaroxaban also appears
to be well-tolerated among patients with polypharmacy based on clinical trial and real-world evidence [16,20,38,39].
In an analysis of the ROCKET AF trial population [20], an increase in the number of medications used did not
compromise the safety and efficacy of rivaroxaban compared with warfarin. In more recent retrospective claims-
based studies of polypharmacy users, rivaroxaban was associated with a risk of stroke/SE that was similar or reduced
compared with warfarin, with no significant difference in the risk of major bleeding [16,38].

Studies investigating the impact of polypharmacy on anticoagulant users with obesity are currently scarce in the
literature. However, one recent retrospective study of polypharmacy users with obesity by the present authors found
that rivaroxaban was associated with a 29% lower risk of stroke/SE compared with warfarin, with no significant
difference in the risk of major bleeding [39].

The economic burden among AF patients in the US is substantial [40,41]. In a 2011 study, AF was associated
with a net incremental healthcare cost of US$8,705 per patient per year, resulting in a national incremental cost
projection between US$6 billion and US$26 billion annually (40]. In a 2014 study of newly diagnosed NVAF
patients, ischemic stroke and major bleeding were each associated with total incremental costs of over US$26,000
per patient per year on average, which were primarily driven by inpatient utilization [41]. Moreover, hospitalizations
rates and associated costs in AF have been significantly increasing over the past two decades [42-44]. Evidence suggests
that rivaroxaban could reduce this economic burden [45-48], including among NVAF patients with obesity (49,50] —
a population at high risk for multimorbidity and polypharmacy (s-12]. In two recent retrospective studies of NVAF
patients with obesity (including one conducted by the authors of the current study), rivaroxaban was associated
with significantly reduced healthcare resource utilization (HRU) and healthcare costs compared with warfarin at
follow-up [49,50]. However, further research is needed to determine whether these incremental economic benefits of
rivaroxaban would apply to polypharmacy users. The present study is an extension of our previous claims study [50)
and aims to evaluate HRU and healthcare costs associated with rivaroxaban and warfarin use among NVAF patients
with obesity and polypharmacy in a commercially insured US population.

Materials & methods

Data source

IQVIA PharMetrics® Plus covers around 40 million patients in all census regions in the US with both medical
and pharmacy benefits in any given recent year. The enrollee population in IQVIA PharMetrics Plus is generally
representative of the less-than-65 years of age, commercially insured population in the US with respect to both age
and gender. IQVIA PharMetrics Plus contains historical information on patient demographics, plan enrollment,
and claims for inpatient, OP and pharmacy as well as their associated costs for 39 months on average. Therefore, de-
identified healthcare insurance claims compliant with the Health Insurance Portability and Accountability Act were
used to conduct the current study, with data spanning from 1 January 2010 to 30 September 2019.

Study design & population

A retrospective weighted-cohort design was used to evaluate outcomes among NVAF patients with obesity and
polypharmacy initiated on rivaroxaban or warfarin. Eligible patients were those with >1 dispensing for rivaroxaban
or warfarin between 4 November 2011 and 30 September 2019 (identification period), with the first dispensing
defined as the index date. The baseline period was defined as the 12 months prior to the index date. Although
rivaroxaban was approved in November 2011, only patients with an index date on or after 1 January 2013 were
included in the study population since it may take a certain amount of time for recently-approved medications
to be prescribed and early adopters may differ in their characteristics. Patients with polypharmacy were defined as
having >5 concurrent OP pharmacy dispensings for any medications on the index date (including rivaroxaban or
warfarin); concurrent use was defined based on the number of dispensing with days of supplies overlapping with
the index date [14].

Additionally, patients had one or more diagnosis for AF and had one or more diagnosis for obesity or BMI
>30 kg/m? during the baseline period or on the index date (see Supplementary Table 1 for a list of codes used),
had at least 12 months of continuous health plan enrollment before the index date, and were at least 18 years
old at the index date. Patients were excluded from the analysis if they had more than one dispensings of an oral
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anticoagulant (i.e., rivaroxaban, warfarin, apixaban, edoxaban, betrixaban or dabigatran) at the index date or if they
had any of the following during the baseline period: at least one dispensing for an oral anticoagulant, at least one
venous thromboembolism or mitral-stenosis diagnosis, at least one knee or hip replacement surgery, or at least one
procedure for a mechanical heart-valve.

An intention-to-treat approach was used to evaluate HRU and healthcare cost outcomes during the observation
(follow-up) period, defined as the index date until the earliest of health plan disenrollment or end of data availability
(including the index date). In this intention-to-treat design, patients were observed beyond the point at which
they discontinued or switched to another similar medication; this approach assesses the impact of rivaroxaban and
warfarin treatment based on the way they are likely to be used in real-world clinical practice, rather than complete
adherent use with no changes or gaps in treatment. Study outcomes were evaluated over two distinct follow-up
periods, up to 12 and 36 months of observation. As a sensitivity analysis, outcomes were evaluated over follow-up
periods additionally censored at a switch to warfarin or another oral anticoagulant, if any, for patients in the
rivaroxaban cohort, or at a switch to rivaroxaban or another oral anticoagulant for patients in the warfarin cohort.

Study outcomes

Demographics and clinical characteristics were evaluated during the baseline period. All-cause and NVAF-related
HRU and healthcare cost were assessed up to 12 and 36 months of follow-up. The number of hospitalizations,
length of stay in days, and the number of emergency room (ER) visits and outpatient (OP) visits were included.
OP visits were stratified by office visits, OP hospital visits, and other OP visits (including patient home and other
unlisted facilities). Associated medical (i.e., hospitalization, ER, and OP stratified by office, OP hospital and OP
other) and pharmacy costs were assessed. Costs for INR monitoring and other laboratory tests are typically captured
by OP and other costs, although these were not isolated in the present study [49]. NVAF-related HRU and costs
included all visits associated with a primary or a secondary diagnosis (i.e., identified in any other diagnosis fields)
of AF [511.

Statistical analysis

All analyses were performed using SAS Enterprise Guide version 7.15 (SAS Institute, NC, USA). To minimize
the potential confounding between patients treated with rivaroxaban and warfarin, the inverse probability of
treatment weighting approach based on the propensity score (PS) was used (521. The PS (i.e., probability of
being treated with rivaroxaban) was estimated using a multivariable logistic regression conditional on covariates
observed during the baseline period, including age, sex, year of index date, region, type of insurance plan, morbid
obesity, baseline coronary artery disease or peripheral artery disease, baseline stroke/SE, baseline major bleeding,
cardiovascular-related medications, cardiovascular procedures, use of non-oral anticoagulants (i.e., unfractionated
heparin, fondaparinux and low molecular weight heparin), prior history of cancer diagnosis and treatment, baseline
HRU and healthcare costs, and baseline risk factors for stroke and bleeding events (with >5% prevalence in either
cohort). Weights were defined as 1/PS and 1/(1-PS) for the rivaroxaban and warfarin cohorts, respectively, and
normalized within each cohort (i.e., dividing each weight by the mean of the weights per cohort).

Claims-based algorithms were used to calculate Quan-Charlson comorbidity index score (531, CHA;DS,-VASc
score (congestive heart failure, hypertension, age [>65 = 1 point, >75 = 2 points], diabetes, previous stroke/transient
ischemic attack [2 points], vascular disease, and sex category [female]; Supplementary Table 2) (54,55) and HAS-
BLED score (hypertension, abnormal renal and liver function, stroke, bleeding, age [>65 years], drugs and alcohol;
Supplementary Table 3) (56].

Patient characteristics for both cohorts were evaluated using descriptive statistics including mean, standard
deviation (SD), and median values for the continuous variables, and relative frequencies and proportions for
the categorical variables. The balance of these characteristics between cohorts was assessed using standardized
differences, where a difference of less than 10% was considered a sufficient balance [57].

HRU during follow-up were evaluated per patient-years (PPY) to account for different lengths of observation
periods among patients. The mean rate of HRU, which is the number of events PPY, was compared across cohorts
with rate ratios obtained from Poisson regression models. Weighted average annualized per patient costs were
calculated to avoid overestimating costs observed for a short period of time, with the observation period of each
patient used as the weight. Cost differences were obtained using multivariable linear regression models controlling
for baseline healthcare costs to avoid any residual confounders. Of note, the linear regression models were used
only to obtain the point estimates (i.e., adjusted cost differences). P-values and 95% CI were estimated using
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Rivaroxaban cohort!

Warfarin cohort*

Patients with >1 dispensing for rivaroxaban between November 4, 2011 and September 30, 2019
(identification period), with the first dispensing defined as the index date

n =279,021

Patients with >1 dispensing for warfarin between November 4, 2011 and September 30, 2019
(identification period), with the first dispensing defined as the index date

n = 463,225

!

!

12 months of continuous eligibility® prior to the index date (baseline period")
n = 188,994

12 months of continuous eligibility® prior to the index date (baseline period")
n = 281,954

!

!

=1 medical claim with a diagnosis code for AF* in any position

=1 medical claim with a diagnosis code for AF* in any position

during the baseline period or on the index date during the baseline period or on the index date

n = 50,228 n =87,284

! !

=1 medical claim with a diagnosis code for obesity!" in any position during
the baseline period or on the index date

=1 medical claim with a diagnosis code for obesity!" in any position during
the baseline period or on the index date

n = 14,620 n=17,779

! !

>18 years of age in the year of the index date

=18 years of age in the year of the index date
n=14,613 n=17,772

! !

11,001 patients were excluded
6788 had dispensing for an oral anticoagulant during the baseline period

3493 patients were excluded
1350 had dispensing for an oral anticoagulant during the baseline period
998 had VTE diagnosis during the baseline period 3055 had VTE diagnosis during the baseline period
866 had either hip or knee replacement procedure during the baseline period 1114 had either hip or knee replacement procedure during the baseline period
549 had mitral-stenosis diagnosis during the baseline period 1193 had mitral-stenosis diagnosis during the baseline period

211 had mechanical heart-valve procedure during the baseline period 2247 had mechanical heart-valve procedure during the baseline period

! !

NVAF patients with obesity treated with rivaroxaban NVAF patients with obesity treated with warfarin
n=11,120 n=6771

! !

NVAF patients with obesity treated with warfarin
(index date on or after January 1, 2013)

NVAF patients with obesity treated with rivaroxaban
(index date on or after January 1, 2013)

n =10,555 n = 5080
NVAF patients with obesity and p: (=5 H NVAF patients with obesity and polypharmacy (=5 medications)#
n = 7000 n = 3920

Figure 1. Patient disposition — nonvalvular atrial fibrillation patients polypharmacy population.

Data source: IQVIA PharMetrics® Plus, consisting of AF patients with obesity, from 1 January 2010 to 30 September 2019.

A total of 326 rivaroxaban patients with >1 oral anticoagulant medications on the index date were excluded.

A total of 379 warfarin patients with >1 oral anticoagulant medications on the index date were excluded.

§Continuous eligibility was defined as continuous health plan enroliment with medical and pharmacy coverage.

1Baseline period was defined as the 12 months prior to the index date.

#AF was identified with the following ICD-9-CM codes: 427.31, and ICD-10-CM: 148.0-148.2x, 148.91.

ffSee Supplementary Table 1 for obesity diagnosis codes.

HPpatients with concurrent pharmacy dispensing for >5 different medications based on the date of the pharmacy claim and days’ supply
on the index date [14].

AF: Atrial fibrillation; GPI: Generic product identifier; ICD: International classification of disease; NVAF: Nonvalvular atrial fibrillation; VTE:

Venous thromboembolism.
Reproduced from [39].

non-parametric bootstrap procedures with 499 repetitions, since HRU and cost data have positive values that
follow a non-normal distribution and commonly include zero values. Healthcare costs were adjusted to 2019 US
dollars based on the medical care component of the Consumer Price Index.

Results
After applying the study eligibility criteria, a total of 7000 and 3920 NVAF patients with obesity and polypharmacy
were included in the rivaroxaban and warfarin cohorts, respectively (Figure 1).

Baseline demographics & clinical characteristics

The weighted rivaroxaban and warfarin cohorts were well-balanced (i.e., standard difference <10%) with respect to
baseline demographic and clinical characteristics (Table 1) and baseline comorbidities (Table 2). At the index date,
the mean age of both cohorts was 60 years and approximately a third of the patients were female. CCI score (mean:
2.06 and 2.02, respectively), CHA,;DS;-VASc score (mean: 2.96 and 3.00, respectively), and HAS-BLED score
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Table 1. Baseline demographic and clinical characteristics of nonvalvular atrial fibrillation patients with obesity and

polypharmacy (=5 medications) — rivaroxaban and warfarin cohorts.

Characteristics Unweighted cohorts Weighted cohorts
Rivaroxaban Warfarin (n = 3920) std diff.T-* Rivaroxaban Warfarin (n = 3920)  Std diff.f-%
(n = 7000) (%) (n = 7000) (%)
Observation period§, months, 19.7 £ 12.8 [18] 19.9 £ 13.1 [18] 20.3+12.9[19] 19.5 £ 12.9 [18]

mean + SD [median]
Demographics
Age, years, mean =+ SD [median] 59.5 4+ 8.1 [60] 61.3 £+ 8.6 [62] 21.9 60.2 + 8.1 [61] 60.1 + 8.6 [61] 0.6

Age categories, n (%)

— <65 years 5631 (80.4) 2829 (72.2) 19.5 5455 (77.9) 3011 (76.8) 2.7

—>65 years 1369 (19.6) 1091 (27.8) 19.5 1545 (22.1) 909 (23.2) 2.7

- Sex, female, n (%) 2208 (31.5) 1224 (31.2) 0.7 2174 (31.1) 1262 (32.2) 2.5
RegionT, n (%)

- South 1615 (23.1) 1112 (28.4) 12.1 1721 (24.6) 944 (24.1) 1.2

— Midwest 1922 (27.5) 1258 (32.1) 10.1 2042 (29.2) 1153 (29.4) 0.5

- Northeast 2921 (41.7) 1097 (28.0) 28.8 2584 (36.9) 1477 (37.7) 1.6

- West 542 (7.7) 453 (11.6) 12.9 653 (9.3) 346 (8.8) 1.7
Insurance plan typeY, n (%)

- PPO 5990 (85.6) 3223 (82.2) 9.1 5867 (83.8) 3295 (84.1) 0.7

-HMO 577 (8.2) 361(9.2) 34 633 (9.0) 333 (8.5) 1.9

- POS 244 (3.5) 139 (3.5) 0.3 241 (3.4) 140 (3.6) 0.7

- Indemnity/traditional 161 (2.3) 177 (4.5) 12.2 228 (3.3) 133 (3.4) 0.7

— Unknown 23(0.3) 15 (0.4) 0.9 26 (0.4) 16 (0.4) 0.4

- CDHC 5(0.1) 3(0.1) 0.2 6(0.1) 3(0.1) 0.2
Morbid obesity (BMI >40)*, n(%) 2708 (38.7) 1672 (42.7) 8.1 2798 (40.0) 1621 (41.4) 2.8
Baseline stroke/SE and major bleedingt, n (%)

— Stroke/SE 243 (3.5) 343 (8.8) 22.0 441 (6.3) 220 (5.6) 2.9

- Ischemic stroke 224 (3.2) 311(7.9) 20.6 387 (5.5) 203 (5.2) 1.6
- Hemorrhagic stroke 12(0.2) 36 (0.9) 10.1 38 (0.5) 21(0.5) 0.1
-SE 16 (0.2) 29(0.7) 7.4 29 (0.4) 15 (0.4) 0.6

— Major bleeding 138 (2.0) 210 (5.4) 18.0 287 (4.1) 128 (3.3) 43
Gastric bypass surgerytt, n (%) 40 (0.6) 29(0.7) 2.1 37 (0.5) 26 (0.7) 1.8
Polypharmacy category*¥, n (%)

- Dispensing for >10 medications 1661 (23.7) 1346 (34.3) 234 1881 (26.9) 1125 (28.7) 41
Dispensing of nonoral anticoagulantst®, 1106 (15.8) 767 (19.6) 9.9 1201 (17.2) 670 (17.1) 0.2
n (%)

Dispensing of cardiovascular-related 6387 (91.2) 3535 (90.2) 3.7 6361 (90.9) 3565 (90.9) 0.3
medicationstt, n (%)

— Antihypertensive agents 5931 (84.7) 3313 (84.5) 0.6 5945 (84.9) 3319 (84.7) 0.8

— Antihyperlipidemic agents 4168 (59.5) 2431 (62.0) 5.1 4280 (61.1) 2352 (60.0) 2.3

— Antiplatelet agents 735 (10.5) 554 (14.1) 1.1 963 (13.8) 447 (11.4) 7.2
Cardiovascular procedures’t, n (%) 414 (5.9) 654 (16.7) 34.0 749 (10.7) 395 (10.1) 2.1

— Percutaneous coronary intervention 268 (3.8) 281 (7.2) 14.7 444 (6.3) 175 (4.5) 8.4

— Coronary bypass graft 169 (2.4) 410 (10.5) 32.8 353 (5.0) 240 (6.1) 4.7

TFor continuous variables, the standardized difference is calculated by dividing the absolute difference in means of the control and the case by the pooled standard deviation of
both groups. The pooled standard deviation is the square root of the average of the squared standard deviations.

For dichotomous variables, the standardized difference is calculated using the following equation where P is the respective proportion of participants in each group: |(Pease-
Peontron)l/ /[(Pease (1-Pcase)+Peontrol (1-Peontrol)) /2]

8 Observation period spans from the index date to the earliest of: 36 months, end of continuous enrollment, or end of data availability.

YEvaluated at the index date.

#Closest value to the index date, evaluated during the 12 months prior to the index date, including the index date.

1 Evaluated during the 12 months prior to the index date, excluding the index date.

tpolypharmacy is defined as pharmacy dispensing for different medications (first 8-digits of GPI) on the index date (Piccini et al., 2016).

88 NVAF-related HRU and costs were identified as any claim with a primary or secondary diagnosis of atrial fibrillation.

9 Costs are adjusted to US$US 2019 using the US Medical Care consumer price index from the Bureau of Labor Statistics, US Department of Labor.

CDHC: Consumer-directed healthcare; ER: Emergency room; HRU: Healthcare resource utilization; HMO: Health maintenance organization; NVAF: Nonvalvular atrial fibrillation;
OP: Outpatient; POS: Point-of-service; PPO: Preferred provider organization; Quan-CCl: Quan-Charlson comorbidity index; SD: Standard deviation; SE: Systemic embolism; Std diff:
Standardized difference.
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Table 1. Baseline demographic and clinical characteristics of nonvalvular atrial fibrillation patients with obesity and

polypharmacy (=5 medications) - rivaroxaban and warfarin cohorts (cont.).

Characteristics

Unweighted cohorts Weighted cohorts

Rivaroxaban Warfarin (n = 3920) std diff.t-% Rivaroxaban Warfarin (n = 3920)  Std diff.f-%
(n =7000) (%) (n =7000) (%)
Prior history of cancer diagnosis and 932 (13.3) 594 (15.2) 5.3 1014 (14.5) 538 (13.7) 2.2
treatmenttf, n (%)
Baseline healthcare resource utilizationt, mean + SD [median]
All-cause
- Hospitalizations 0.71 £ 0.80 [1] 1.06 + 1.06 [1] 37.2 0.87 £+ 0.96 [1] 0.85 + 0.94 [1] 1.6
- ER visits 0.73 £+ 1.34 [0] 0.81 + 1.75 [0] 4.8 0.76 + 1.42 [0] 0.77 £+ 1.60 [0] 0.5
— OP visits 20.78 £+ 19.90 [16] 26.63 + 32.25 [18] 21.9 23.19 + 25.49 [17] 23.34 4+ 25.42 [16] 0.6
— OP hospital visits 497 +£7.73 [3] 8.13 £+ 19.65 [4] 21.2 5.98 +£9.75 [3] 6.18 &+ 13.60 [3] 1.7
— Office visits 10.44 +10.16 [8] 10.07 + 10.09 [7] 3.7 10.69 + 10.80 [8] 10.49 + 11.35[7] 1.8
— Other visits 5.37 £ 11.90 [3] 8.43 £+ 20.01 [3] 18.6 6.52 + 16.85 [3] 6.66 + 14.51 [3] 0.9
NVAF-related§$
- Hospitalizations 0.57 £+ 0.63 [1] 0.77 £ 0.70 [1] 29.8 0.68 + 0.73 [1] 0.64 + 0.66 [1] 5.7
— ER visits 0.24 £ 0.59 [0] 0.18 & 0.55 [0] 1.3 0.23 £+ 0.58 [0] 0.20 &+ 0.57 [0] 5.1
— OP visits 2.31+3.53[1] 2.50 & 5.27 [0] 43 2.31+3.92[1] 2.57 £4.78[1] 5.8
- OP hospital visits 0.85 + 1.67 [0] 1.00 £ 3.03 [0] 6.1 0.85 + 1.86 [0] 1.00 £ 2.66 [0] 6.5
- Office visits 1.06 + 1.67 [0] 0.86 & 2.12 [0] 10.3 0.98 + 1.64 [0] 0.99 + 2.21 [0] 0.6
— Other visits 0.41 £ 1.76 [0] 0.64 + 2.45 [0] 111 0.48 + 2.15 [0] 0.58 + 2.09 [0] 4.5
Baseline healthcare costs’™ 11, US$ 2019, mean + SD
All-cause
Total healthcare costs US$33,125 + 46,048 US$67,884 + 118,312 38.7 US$47,174 + 74,255 US$46,192 + 83,288 1.2
Total medical costs US$28,668 + 44,001 US$62,966 + 116,457 39.0 US$42,438 + 72,534 US$41,937 + 81,459 0.7
- Hospitalization costs US$16,694 + 36,252 US$46,793 + 106,618 37.8 US$29,056 + 63,223 US$28,633 + 72,661 0.6
- ER costs US$1452 + 3777 US$1493 + 4086 1.1 US$1460 + 3811 US$1409 + 3729 1.4
— OP costs US$10,522 + 19,822 US$14,679 + 34,211 14.9 US$11,923 + 23,726 US$11,895 + 27,120 0.1
— OP hospital costs US$7358 + 17,929 US$9385 + 24,517 9.4 US$8286 + 21,485 US$7833 + 21,009 2.1
— Office costs US$1508 + 2845 US$1588 + 3600 2.4 US$1798 + 4507 US$1558 + 3499 5.9
— Other costs US$1655 + 5054 US$3707 + 19,510 144 US$1838 + 5449 US$2504 + 13,215 6.6
— Pharmacy costs US$4457 + 10,386 US$4918 + 11,304 4.2 US$4736 + 10,935 US$4255 + 10,539 4.5
NVAF-related$$
Total medical costs US$17,309 + 33,626 US$41,187 + 95,685 333 US$27,829 + 60,232 US$26,373 + 64,596 2.3
Hospitalization costs US$13,456 + 32,269 US$38,389 + 95,348 35.0 US$24,296 + 59,592 US$22,967 + 63,742 2.2
- ER costs US$724 + 2573 US$494 + 2101 9.8 US$657 + 2452 US$570 + 2171 3.7
- OP costs US$3129 + 9500 US$2304 + 9620 8.6 US$2877 £ 9151 US$2835 + 12,003 0.4
— OP hospital costs US$2722 + 9275 US$1926 + 9201 8.6 US$2494 + 8932 Us$2461 + 11,712 0.3
- Office costs US$192 £ 493 US$139 £ 517 10.5 US$177 + 474 US$154 £ 521 4.7
— Other costs US$214 £+ 1146 US$239 + 2108 1.4 US$205 + 1106 US$221 £+ 1819 1.0

TFor continuous variables, the standardized difference is calculated by dividing the absolute difference in means of the control and the case by the pooled standard deviation of
both groups. The pooled standard deviation is the square root of the average of the squared standard deviations.

For dichotomous variables, the standardized difference is calculated using the following equation where P is the respective proportion of participants in each group: |(Pcase-
P(omrol)‘/x/[(Pcase(1 'P(ase)+Pcontro\(1 'Pconlro\ ))/2]

8 Observation period spans from the index date to the earliest of: 36 months, end of continuous enrollment, or end of data availability.

YEvaluated at the index date.

#Closest value to the index date, evaluated during the 12 months prior to the index date, including the index date.

T Evaluated during the 12 months prior to the index date, excluding the index date.

fpolypharmacy is defined as pharmacy dispensing for different medications (first 8-digits of GPI) on the index date (Piccini et al., 2016).

88 NVAF-related HRU and costs were identified as any claim with a primary or secondary diagnosis of atrial fibrillation.

19 Costs are adjusted to US$US 2019 using the US Medical Care consumer price index from the Bureau of Labor Statistics, US Department of Labor.

CDHC: Consumer-directed healthcare; ER: Emergency room; HRU: Healthcare resource utilization; HMO: Health maintenance organization; NVAF: Nonvalvular atrial fibrillation;
OP: Outpatient; POS: Point-of-service; PPO: Preferred provider organization; Quan-CCl: Quan-Charlson comorbidity index; SD: Standard deviation; SE: Systemic embolism; Std diff:
Standardized difference.
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Table 2. Baseline comorbidities of nonvalvular atrial fibrillation patients patients with obesity and polypharmacy

(=5 medications) — rivaroxaban and warfarin cohorts.

Clinical characteristics’ Unweighted cohorts Weighted cohorts
Rivaroxaban Warfarin (n =3920) Std diff.5-8 Rivaroxaban Warfarin (n =3920) Std diff.>-8
(n =7000) (%) (n =7000) (%)
Quan-CClY, mean + SD [median] 1.71 £ 1.84[1] 247 +£2.13[2] 38.1 2.06 +2.19 [2] 2.02 +2.00 [2] 2.1
CHA,DS,-VASc score, mean =+ SD [median] 2.67 +1.41[2] 3.42 +1.59 [3] 49.8 2.96 + 1.55 [3] 3.00 + 1.50 [3] 2.8
HAS-BLED score, mean =+ SD [median] 1.86 + 0.99 [2] 2.14 +£1.13 [2] 26.6 1.99 + 1.09 [2] 1.98 + 1.06 [2] 0.7

Risk factors for stroke and bleeding events, n (%)

- Hypertension 6420 (91.7) 3636 (92.8) 3.9 6460 (92.3) 3632 (92.7) 1.4
— Arrhythmia (excluding AF) 6234 (89.1) 3599 (91.8) 9.4 6307 (90.1) 3523 (89.9) 0.7
— Hyperlipidemia 5145 (73.5) 2951 (75.3) 4.1 5200 (74.3) 2904 (74.1) 0.5
- Diabetes 3319 (47.4) 2272 (58.0) 21.1 3597 (51.4) 2051 (52.3) 1.9
- CAD 2359 (33.7) 1912 (48.8) 30.6 2771 (39.6) 1549 (39.5) 0.2
- Congestive heart failure 2305 (32.9) 1917 (48.9) 325 2781 (39.7) 1543 (39.4) 0.7
— NSAID use 2021 (28.9) 864 (22.0) 15.7 1855 (26.5) 1067 (27.2) 1.7
—Renal disease 1637 (23.4) 1591 (40.6) 36.9 2091 (29.9) 1170 (29.8) 0.1
— Excessive fall risk (Parkinson'’s disease, 1621 (23.2) 938 (23.9) 1.8 1671 (23.9) 941 (24.0) 0.3
etc)
— Chronic kidney disease 1474 (21.1) 1322 (33.7) 28.4 1783 (25.5) 994 (25.4) 0.2
— Depression 1111 (15.9) 693 (17.7) 4.8 1197 (17.1) 651 (16.6) 1.3
— Anemia 1065 (15.2) 1173 (29.9) 35.2 1481 (21.2) 811 (20.7) 1.1
— Ethanol abuse 871 (12.4) 406 (10.4) 6.6 827 (11.8) 470 (12.0) 0.5
- Myocardial infarction 819 (11.7) 801 (20.4) 23.8 1090 (15.6) 602 (15.3) 0.6
— Previous bleeding 805 (11.5) 695 (17.7) 17.6 998 (14.3) 541 (13.8) 1.3
- COPD 798 (11.4) 523 (13.3) 5.9 850 (12.1) 485 (12.4) 0.7
— Hepatic disease 651(9.3) 399 (10.2) 3.0 724 (10.3) 378 (9.6) 24
— Family history of CVD 571 (8.2) 272 (6.9) 4.6 551 (7.9) 304 (7.8) 0.4
- PAD 490 (7.0) 488 (12.4) 18.4 660 (9.4) 352 (9.0) 1.5
- Left ventricular dysfunction 271 (3.9) 243 (6.2) 10.6 319 (4.6) 181 (4.6) 0.3
— Transient ischemic attack 231 (3.3) 188 (4.8) 7.6 322 (4.6) 156 (4.0) 3.1
— Thrombocytopenia (low platelet count) 208 (3.0) 254 (6.5) 16.5 346 (4.9) 167 (4.3) 3.2
— Central venous catheter 182 (2.6) 464 (11.8) 35.7 508 (7.3) 245 (6.2) 4.0
— Peptic ulcer 116 (1.7) 74 (1.9) 1.7 153 (2.2) 58 (1.5) 5.2
— Coagulation defect 53 (0.8) 195 (5.0) 25.3 153 (2.2) 88(2.2) 0.3
— Diathesis 3(0.0) 3(0.1) 1.4 6(0.1) 3(0.1) 0.9

TEvaluated during the 12 months prior to the index date, excluding the index date.

*For continuous variables, the standardized difference is calculated by dividing the absolute difference in means of the control and the case by the pooled standard deviation of
both groups. The pooled standard deviation is the square root of the average of the squared standard deviations.

8For dichotomous variables, the standardized difference is calculated using the following equation where P is the respective proportion of participants in each group: |(Pcase-
PeontioNl/+/Pease(1-Pease)+Peantror(1-Peontio)/2].

9[53].

Reproduced from [39].

AF: Atrial fibrillation; CAD: Coronary artery disease; COPD: Chronic obstructive pulmonary disease; CVD: Cardiovascular disease; NSAID: Nonsteroidal anti-inflammatory drug; PAD:
Peripheral artery disease; SD: Standard deviation; Std diff: Standardized difference.

(mean: 1.99 and 1.98, respectively; Table 2) were similar for patients in the weighted rivaroxaban and warfarin
cohorts.

The weighted cohorts were also well-balanced with respect to baseline HRU and healthcare costs (Table 1).
The mean (SD) total all-cause healthcare costs during the baseline period were US$47,174 (US$74,255) for the
rivaroxaban cohort and US$46,192 (US$83,288) for the warfarin cohort.

Healthcare resource utilization
The mean rate of HRU was significantly lower in the rivaroxaban cohort compared with the warfarin cohort across
all observed components, up to 12 months of follow-up (Figure 2A). Over the follow-up period (rivaroxaban:
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@ Up to 12 monthst

Rate (per patient-years)
Rivaroxaban ' Warfarin

All-cause HRU

!
Hospitalizations ~ 0.54 : 0.65 —h— 0.83[0.77; 0.92]*
ER visits 084 . 094 —_— 0.89[0.82; 0.97]*
OP visits 32.75 . 45.99 - 0.71[0.69; 0.74]"
!
Office visits 13.73 . 15.38 —— 0.89 [0.85; 0.94]*
!
OP hospital visits  9.41 : 15.46 —_—— 0.61[0.57; 0.65]*
!
Other visits 961 1 1515 . 0.63 [0.60; 0.69]*
\
'
!
NVAF-related HRU" :
Hospitalizations ~ 0.46 . 0.52 —— 0.88[0.81; 0.97]*
ER visits 0.36 : 0.45 —t— 0.81[0.73; 0.90]"
!
OP visits 8.64 v 1774 £l 0.49 [0.47; 0.51]"
\
Office visits 399 | 591 — 0.67[0.64; 0.71]"
\
OP hospital visits  2.95 : 6.71 -, 0.44[0.41; 0.47]"
'
Other visits 1.71 ' 5.13 —h—t 0.33[0.30; 0.37]*
'
I T T T T
0.2 0.6 0.8 1.0 1.2
-— _—
In favor of In favor of
Up to 36 monthst rivaroxaban warfarin
Rate (per patient-years)
Rivaroxaban, Warfarin
All-cause HRU . Rate ratios [95% CI]*$
'
'
Hospitalizations 0.46 , 051 —h— 0.89[0.82; 0.97]"
ER visits 075 1 083 — 0.90 [0.82; 0.99]
'
OP visits 28.82 ! 38.30 el 0.75[0.72; 0.78]*
'
Office visits 1257 | 1350 —— 0.93[0.88; 0.98]"
'
OP hospital visits 7.67 . 12.27 Ll 0.63 [0.59; 0.66]"
'
'
Other visits 858 ! 1254 —— 0.68[0.64; 0.75]"
.
NVAF-related HRU? '
'
'
Hospitalizations 0.38 ! 0.41 —h— 0.92[0.84; 1.00]
'
ER visits 0.30 0.35 — 0.87 [0.79; 0.96]*
'
OP visits 666 1 13.16 - 0.51[0.48; 0.53]*
'
Office visits 3.06 441 L 0.69 [0.66; 0.73]"
'
OP hospital visits 229 | 4.89 e 0.47 [0.44; 0.50]"
'
Other visits 131 3.86 e ol 0.34[0.31; 0.37]*
'
I T T T T T
0.2 0.4 0.6 0.8 1.0 1.2
In favor of In favor of
rivaroxaban warfarin

Rate ratios [95% CI]*$

Figure 2. Healthcare resource utilization among nonvalvular atrial fibrillation patients patients with obesity and
polypharmacy (>5 medications) — rivaroxaban versus warfarin. (A) Up to 12 months’; (B) up to 36 months'.

*p < 0.05.

TFor the analysis up to 12 months, the mean (median) length of observation period was 9.9 (12) months for the
rivaroxaban cohort and 9.7 (12) months for the warfarin cohort. For the analysis up to 36 months, the length of
observation period was 20.3 (19) months for the rivaroxaban cohort and 19.5 (18) months for the warfarin cohort.
fRate ratios obtained from Poisson regression models.

8Cls and p-values were calculated using nonparametric bootstrap procedure (B = 499).

THRU was considered NVAF-related if it had been associated with a primary or secondary diagnosis of AF.
AF: Atrial fibrillation; ER: Emergency room; HRU: Healthcare resource utilization; NVAF: Nonvalvular atrial fibrillation;

OP: Outpatient.
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9.9 months; warfarin: 9.7 months), patients in the rivaroxaban cohort had lower rates of all-cause hospitalizations
(RR:0.83;95% CI: 0.77,0.92; p < 0.001), ER visits (RR: 0.89; 95% CI: 0.82, 0.97; p = 0.004) and OP visits (RR:
0.71; 95% CI: 0.69, 0.74; p < 0.001) relative to those in the warfarin cohort (Figure 2A). Median all-cause length
of stay per hospitalization was 4 and 5 days in the rivaroxaban and warfarin cohorts, respectively. The significantly
lower rate of all-cause OP visits in the rivaroxaban cohort relative to the warfarin cohort included lower mean rates
of office visits (RR: 0.89; 95% CI: 0.85, 0.94), OP hospital visits (RR: 0.61; 95% CI: 0.57, 0.65), and other visits
(RR: 0.63; 95% CI: 0.60, 0.69; all p < 0.001) relative to patients in the warfarin cohort. Comparable results were
observed for NVAF-related HRU, up to 12 months of follow-up (Figure 2A), with patients in the rivaroxaban
cohort showing significantly lower rates of hospitalizations (RR: 0.88; 95% CI: 0.81, 0.97; p = 0.016), ER visits
(RR: 0.81; 95% CI: 0.73, 0.90; p < 0.001) and OP visits (RR: 0.49; 95% CI: 0.47, 0.51; p < 0.001) relative to
those in the warfarin cohort.

A similar pattern of results was observed for all-cause and NVAF-related HRU up to 36 months of follow-up
(Figure 2B). During a mean follow-up period of 20.3 months and 19.5 months for the weighted rivaroxaban and
warfarin cohorts, respectively, patients in the rivaroxaban cohort showed statistically significant decreases in HRU
across all components, with the exception of NVAF-related hospitalizations, which showed a decrease that was
numerically but not significantly lower when compared with warfarin-treated patients (Figure 2B).

Healthcare costs

Mean all-cause and NVAF-related healthcare costs PPY among patients with obesity and polypharmacy in the
weighted rivaroxaban and warfarin cohorts are shown in Figure 3. During the 12-month follow-up period (Fig-
ure 3A), all-cause medical costs were significantly lower among patients in the rivaroxaban cohort compared with
those in the warfarin cohort (mean difference: -US$6868, 95% CI: -US$10,628, -US$2954; p < 0.001), and this
difference was driven by lower hospitalization costs (mean difference: -US$5450, 95% CI: -US$8741, -US$2077;
p < 0.001). All-cause medical cost savings associated with rivaroxaban fully offset the higher pharmacy costs (mean
difference: US$2435, 95% CI: US$2102, US$2794; p < 0.001), resulting in significantly lower total all-cause
healthcare costs in the rivaroxaban cohort compared with the warfarin cohort (mean difference: -US$4433, 95% ClI:
-US$8136, -US$582; p = 0.028; Figure 3A). Among OP costs, patients in the rivaroxaban cohort had significantly
reduced office visit costs (mean difference: -US$411, 95% CI: -US$647, -US$139; p < 0.001) and other visit
costs (mean difference: -US$966, 95% CI: -US$1,387, -US$494; p < 0.001). During the 12-month follow-up
period, NVAF-related hospitalization costs were significantly lower among patients treated with rivaroxaban (mean
difference: -US$3435, 95% CI: -US$6567, -US$353; p = 0.040), resulting in total NVAF-related medical costs
that were numerically but not significantly lower compared with patients treated with warfarin (mean difference:
-US$2621, 95% CI: -US$5856, US$737; p = 0.136; Figure 3A).

In the 36-month follow-up analysis, all-cause and NVAF-related healthcare costs were generally lower with
rivaroxaban, although the cohort differences were smaller in magnitude than those observed in the 12-month follow-
up analysis (Figure 3B). Up to 36 months, rivaroxaban was associated with significantly lower all-cause total medical
costs (mean difference: -US$4146, 95% CI: -US$6636, -US$1299; p < 0.001) driven by lower hospitalization
costs (mean difference: -US$2843, 95% CI: -US$4897, -US$595; p = 0.004), resulting in numerically but not
significantly lower total healthcare costs compared with warfarin (mean difference: -US$1969, 95% CI: -US$4601,
US$1070; p = 0.196; Figure 3B). NVAF-related hospitalization costs and total medical costs were numerically but
not significantly lower among rivaroxaban compared with warfarin-treated patients (Figure 3B).

Sensitivity analyses
The sensitivity analysis censored at switch to another anticoagulant yielded a similar pattern of results to the main
analysis with a 12-month follow-up, and a more pronounced benefit with a 36-month follow-up. Consistent with
the main analysis, all-cause and NVAF-related HRU were significantly lower among patients in the rivaroxaban
cohort compared with those in the warfarin cohort with 12- and 36-month follow-up (Supplementary Table 4).
Additionally, the decrease in NVAF-related hospitalizations among rivaroxaban-treated patients up to 36 months
attained statistical significance upon censoring at switch to another anticoagulant (RR: 0.89; 95% CI: 0.81, 0.97;
p = 0.008; Supplementary Table 4).

Consistent with the main analysis, rivaroxaban was associated with lower all-cause and NVAF-related healthcare
costs up to 12 months, including significantly lower total medical costs and hospitalization costs compared
with warfarin (Supplementary Table 5). At 36-month follow-up, rivaroxaban was associated with a slightly more
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@ Up to 12 months Up to 36 months
All-cause healthcare costs
All-cause healthcare costs Mean cost difference [95% Cl]:
Mean cost difference [95% CI]: -US$1969 [-US$4601, US$1070]
-US$4433 [-US$8136, -US$582]* {—1—]
45,000 —
US$41,595
55,000 US$51,690 40000 US$40,216
50,000 — US$47,612 USS$6058 ' US$6167
45,000 — - 35,000 US$8489* _
US$8752* .
& 40000 Z 30,000
& 35,000 N
g a 25,000 —
@ 30,000 — Total medical costs ; Total medical costs
E 25,000 Mean cost difference [95% CI]: & 20,000 — Mean cost difference [95% Cl]:
t -US$6868 [-US$10,628, -US$2954]* @ — -US$4146 [-US$6636, -US$1299]*
% 20,000 8 15,000
o o
O 15,000 10,000
10,000 US$22,530 R US$16,810
: US$17,181* US$14,359*
5000 5000 —
0 0-
Rivaroxaban Warfarin Rivaroxaban Warfarin
= Hospitalization costs = ER costs © OP costs ~ Pharmacy costs = Hospitalization costs = ER costs © OP costs =~ Pharmacy costs
NVAF-related healthcare costs* NVAF-related healthcare costs*
Mean cost difference [95% CI]: Mean cost difference [95% CIJ:
-US$2621 [-US$5856, US$737] -US$1152 [-US$3202, US$980]
55,000 — 55,000 —
50,000 — 50,000 —
45,000 45,000 —
§ 40,000 & 40,000 —
& 35,000 & 35,000
% US$29,789 0
@ 30,000 US$27,199 @ 30,000
> >
o 25,000 o 25,000
a a Us$21,231 USs22,120
£ 20,000 £ 20,000
o o
© 15,000 © 1 B
5.000 Us$716
10,000 — US$18.789 10,000 —
US$15,361* .
5000 5000 US$12,617 US$13,946
0— 0 -
Rivaroxaban Warfarin Rivaroxaban Warfarin
| = Hospitalization costs = ER costs = OP costs | | = Hospitalization costs = ER costs = OP costs |
Figure 3. Healthcare costs among nonvalvular atrial fibrillation patients patients with obesity and polypharmacy (=5 medications) -

rivaroxaban versus warfarinf. (A) Up to 12 months; (B) up to 36 months.

*p < 0.05.

Cost differences were calculated using a multivariable linear regression model controlling for the healthcare costs during baseline. Cls
and p-values were calculated using nonparametric bootstrap procedure (B = 499).

fHealthcare costs were considered NVAF-related if they had been associated with a primary or secondary diagnosis of atrial fibrillation.
ER: Emergency room; NVAF: Non-valvular atrial fibrillation; OP: Outpatient; PPY: Per person-years; US: United States.

pronounced decrease in healthcare costs than in the main analysis, including a significant reduction in all-cause
total healthcare costs (mean difference: -US$3385; 95% CI: -US$6343, -US$192; p = 0.032) and OP costs (mean
difference: -US$2001, 95% CI: -US$3334, -US$526; p = 0.004; Supplementary Table 5) relative to warfarin-treated
patients.

Discussion

This US-based retrospective cohort study compared HRU and healthcare costs of rivaroxaban versus warfarin among
NVAF patients with obesity and polypharmacy. In this patient population, rivaroxaban maintained its economic
benefits compared with warfarin up to 12 months and 36 months of follow-up despite the use of multiple
concurrent medications. In particular, rivaroxaban was associated with significantly lower HRU, including lower
rates of hospitalization, compared with warfarin. This lower HRU translated into significantly reduced all-cause
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and NVAF-related total healthcare costs among polypharmacy patients treated with rivaroxaban compared with
those treated with warfarin, with significant medical cost savings due to lower hospitalization fully offsetting higher
pharmacy costs. These results provide further support for the persistent economic benefits of rivaroxaban compared
with warfarin among commercially insured NVAF patients with obesity who are dependent on polypharmacy.

The results of the present study build upon prior findings in NVAF patients with obesity irrespective of
polypharmacy status [49,50]. In a recent study by the present authors 501, NVAF patients with obesity initiated on
rivaroxaban had significantly lower medical costs due to reduced hospitalizations, leading to significantly lower total
healthcare costs PPY up to 12 months (mean adjusted cost difference: -US$4579, 95% CI: -US$7609, -US$1052;
p < 0.05) and 36 months of follow-up (mean difference: -US$2731; 95% CI: -US$4889, -US$290; p = 0.032)
compared with those initiated on warfarin. Similarly, a retrospective study of NVAF patients with morbid obesity
(BMI >40 kg/m?) by Peterson ez al. [49) found that rivaroxaban was associated with significantly lower annual total
healthcare costs compared with warfarin (US$48,552 vs 52,418; p = 0.0025), primarily due to lower hospitalization
rates. The present study findings suggest that this economic advantage of rivaroxaban over warfarin among NVAF
patients with obesity may persist even among those with polypharmacy use.

The present findings could have important implications for clinical practice given that polypharmacy may add
to the burden of AF by increasing the risk of drug—drug interactions, medication nonadherence, inappropriate
medication use or medication errors, morbidity events, and mortality [8]. Among patients receiving anticoagulants,
the use of polypharmacy has been linked to poorer anticoagulation control [14,58,59). Warfarin-treated patients
receiving polypharmacy may be particularly prone to drug—drug interactions that are associated with increased risk
of bleeding complications [60]. Polypharmacy has also been shown to increase the risk of hospitalization among AF
patients treated with anticoagulants (17,19]. In an analysis of data from the prospective multicenter thrombEVAL
study (n = 2011) [17], the impact of polypharmacy on clinical outcomes was evaluated among patients treated with
VKAs (predominantly phenprocoumon) up to 3 years of follow-up. In this population, there was an increased
risk of hospitalization among patients with 5-8 medications (HR: 1.36; 95% CI: 1.08, 1.70) and >9 medications
(HR: 1.60; 95% CI: 1.26, 2.03) relative to no polypharmacy. Moreover, a 4% increase in the risk of hospitalization
was observed per additional medication used (17]. Based on the present study findings, rivaroxaban may reduce this
heightened risk of hospitalization commonly associated with polypharmacy use, particularly among NVAF patients
with obesity.

The economic advantage of rivaroxaban over warfarin in the present study may stem from different factors,
including the lack of requirement for routine anticoagulation monitoring and fewer drug—drug interactions [48,49].
Although routine INR and other laboratory tests were not parsed out in the present analysis, significantly lower rates
of all-cause and NVAF-related OP visits among rivaroxaban-treated patients may partly reflect a reduced frequency
of visits related to these procedures. Rivaroxaban may also reduce the economic burden of disease by mitigating the
risk of stroke/SE compared with warfarin. In Markov decisions models using clinical trial data (61,621, rivaroxaban
was found to be cost-effective compared with warfarin based on its efficacy in reducing stroke/SE and intracranial
hemorrhage in the pivotal ROCKET AF trial [271. More recently, a retrospective cohort study by Milentijevic
et al. [47) compared healthcare costs among NVAF patients before and after a first stroke over a mean follow-up
period of 28 months. In this study, rivaroxaban was associated with fewer strokes compared with warfarin (2.0 vs
3.3%), respectively. Among patients who had stroke, increases in total all-cause costs during the poststroke period
were significantly lower with rivaroxaban compared with warfarin (1.78 vs 3.07-fold increase compared with the
prestroke period, respectively). Given the lower rate of stroke among rivaroxaban-treated patients, these smaller
pre- to poststroke cost increases may have been partly due to fewer recurrent strokes in the rivaroxaban relative
to the warfarin cohort [47). Similarly, several observational studies have found that the effectiveness of rivaroxaban
is improved compared with warfarin among complex NVAF patients with obesity and/or polypharmacy [16,35-
37,39]. Thus, it is plausible that the economic advantages of rivaroxaban in the present study population may also
reflect its greater protective effect against stroke/SE relative to warfarin. The present study findings and those of
Milentijevic e¢ al. [47) highlight the importance of anticoagulant selection for reducing the economic burden of
NVAE particularly due to stroke/SE, among different patient populations.

While the majority of patients with AF are of advanced age (mean age >70 years) [63-66], there is considerable
evidence to suggest that the incidence and prevalence of the disease is increasing among all age subgroups [43,44,67).
Among younger individuals, the risk of incident AF is two- to threefold higher among those who present with
obesity [68-71]. An additional concern is that high BMI appears to be more common among younger AF patients
compared with those of older age based on the results of large cohort studies [7,721. In light of this evidence, the
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societal and economic burden of younger patients with NVAF and obesity may not be trivial. Thus, the present
study provides unique insight into the impact of polypharmacy among a distinct commercially insured cohort of
younger patients, who may nonetheless contribute to the clinical and economic burden of the disease.

Factors contributing to the reduced HRU and costs among patients initiated on rivaroxaban versus warfarin may
have included differences in routine safety monitoring. Among patients treated with warfarin, INR monitoring is
required to maintain drug responses within the therapeutic range needed to achieve the benefits of anticoagulation,
while avoiding the risk of major bleeding (73]. In real-world clinical practice, warfarin-treated patients undergo
INR monitoring on a regular basis, although monitoring may become less frequent once patients have established
a stable treatment regimen [49,74]. Routine INR monitoring is not required among DOAC users, which may have
contributed to the lower rates of HRU, particularly OP visits in the present study.

This study was subject to a number of limitations. In particular, obesity was classified based on ICD diagnosis
codes for high BMI. Since height and weight are not available in claims data, some patients with obesity may not
have been captured in this analysis. Consistent with this, previous validation studies have shown that diagnostic
codes for obesity may underestimate the true prevalence of obesity [75]. However, given the high specificity and
modest to high positive predictive values, diagnosis codes may be considered a viable method of identifying obese
patients [76-79]. Additional limitations, commonly associated with retrospective claims analyses, may include coding
inaccuracies that could lead to misidentification and lack of availability of certain pharmacy-related information
(i.e., medications administered in inpatient settings and over-the-counter medications). The impact of unmeasured
confounders cannot be ruled out in the present analysis, although the use of inverse probability of treatment
weighting minimized confounding due to observed baseline characteristics. Furthermore, this study only evaluated
direct healthcare costs, whereas indicators of indirect costs, such as lost productivity, were not available in the
database. As a result, the findings may under-represent the overall burden of NVAE obesity and polypharmacy.
Finally, results of the present study, based on data from commercial insurance plans in the US, may not be
generalizable to other populations. Despite these limitations, the current research contributes to the existing
literature by providing valuable information with real-life scenarios and a large sample size.

Conclusion

In this real-world study of NVAF patients with obesity and polypharmacy in the US, rivaroxaban was associated
with significantly lower HRU, including lower rates of hospitalization, compared with warfarin. Additionally,
rivaroxaban was associated with significantly lower total all-cause and NVAF-related healthcare costs compared
with warfarin, with significant medical cost savings due to lower hospitalization rates fully compensating for
higher pharmacy costs. These findings suggest that rivaroxaban may have long-term incremental economic benefits
compared with warfarin among NVAF patients with obesity and polypharmacy in a commercially insured US
population.

Summary points

e Polypharmacy may impact the economic burden of nonvalvular atrial fibrillation-treated patients with obesity.

e In this population, rivaroxaban was associated with lower healthcare resource utilization compared with warfarin.

e Rivaroxaban significantly reduced all-cause and nonvalvular atrial fibrillation patients-related total healthcare
costs.

e Rivaroxaban maintained its economic benefits up to 36 months of follow-up.
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