1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
J Manag Care Spec Pharm. Author manuscript; available in PMC 2018 January 03.

-, HHS Public Access
«

Published in final edited form as:
J Manag Care Spec Pharm. 2016 November ; 22(11): 1319-1329. d0i:10.18553/jmcp.2016.22.11.1319.

Adherence to Rivaroxaban, Dabigatran, and Apixaban for Stroke
Prevention in Incident, Treatment-Naive Nonvalvular Atrial
Fibrillation

Joshua D. Brown, PharmD, MS,
Institute for Pharmaceutical Outcomes & Policy, Department of Pharmacy Practice & Science,
University of Kentucky College of Pharmacy, Lexington, Kentucky.

Anand R. Shewale, MS, and
Division of Pharmaceutical Evaluation & Policy, University of Arkansas for Medical Sciences, Little
Rock, Arkansas.

Jeffery C. Talbert, PhD
Institute for Pharmaceutical Outcomes & Policy, Department of Pharmacy Practice & Science,
University of Kentucky College of Pharmacy, Lexington, Kentucky.

Abstract

BACKGROUND—Non-vitamin K antagonist oral anticoagulants (NOACSs) are widely used for
prevention of stroke secondary to nonvalvular atrial fibrillation (NVAF). Increased use of NOACs
is partially a result of simplified regimens compared with warfarin, which has been associated with
poor adherence and persistence to therapy. Few studies have assessed adherence to NOACs,
especially using contemporary data now that multiple NOACSs are available.

OBJECTIVE—To evaluate adherence to NOACs in a cohort of newly diagnosed NVAF patients
who are commercially insured.

METHODS—Incident, treatment-naive NVAF patients were identified in 2013 from a large
claims database. Patients were included who initiated rivaroxaban, dabigatran, or apixaban within
30 days after diagnosis. Subjects were required to have 12 months of pre-index information to
assess demographic and clinical characteristics (comorbidities, CHA,DS,-VASc, and HAS-BLED
scores). Adherence to the index medication and adherence to any oral anticoagulant was assessed
using proportion of days covered (PDC) at 3, 6, and 9 months. The number of switches and gaps in
therapy were also evaluated. Analyses were stratified by stroke risk scores, and a logistic
regression model was used to control for factors that may predict high adherence (PDC = 0.80).

RESULTS—A total of 3,455 rivaroxaban, 1,264 dabigatran, and 504 apixaban users were
included with no major clinical or demographic differences between groups. At 3, 6, and 9 months
of follow-up, dabigatran had lower adherence (PDC = 0.77, 0.67, and 0.62) compared with
rivaroxaban (PDC = 0.84, 0.75, and 0.70; A< 0.001) and apixaban (PDC = 0.82, 0.75, and 0.71; P
< 0.001), as well as nearly twice the number of switches to either other anticoagulants or
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antiplatelet therapy. At 9 months, 55.0% of rivaroxaban initiators had PDC = 0.80, which was
comparable with 56.8% for apixaban and significantly greater than 46.7% for dabigatran (P <
0.001). Adherence was higher overall as stroke risk increased and showed dabigatran had
consistently lower adherence compared with the other NOACs. Overall adherence to any oral
anticoagulants, allowing for switches to another NOAC or warfarin, was not dependent on the
index medication (9-month PDC = 0.74, 0.71, and 0.74 for rivaroxaban, dabigatran, and apixaban
initiators). Adjusted analyses showed that increasing age and comorbid hypertension and diabetes
were associated with higher adherence. Compared with rivaroxaban, dabigatran initiators had
nearly 30% lower odds of being adherent to their index medication, and no differences were
observed between apixaban and rivaroxaban. At 9 months, there were no differences between
NOAC:s for overall adherence to oral anticoagulants.

CONCLUSIONS—In this real-world analysis of adherence to NOACS, rivaroxaban and apixaban
had favorable profiles compared with dabigatran, and rivaroxaban appeared to have higher overall
adherence among the NOACSs. Clinicians and managed care organizations should consider the
implications of lower adherence on clinical outcomes as well as quality assessment.

Non-vitamin K antagonist oral anticoagulants (NOACSs) have seen rapid uptake for stroke
prevention in nonvalvular atrial fibrillation (NVAF).1 NOACs include dabigatran, a direct
thrombin inhibitor first introduced in 2010, followed by direct factor-Xa inhibitors
rivaroxaban in 2011 and apixaban in 2012. Rivaroxaban, dabigatran, and apixaban have been
shown to be noninferior to warfarin in efficacy to lower the risk for thromboembolism, as
well as for bleed-related safety outcomes.2* Edoxaban, a new factor-Xa inhibitor, was also
introduced in 2015.5

NOACSs have many favorable characteristics compared with warfarin, including fewer drug
interactions and dietary restrictions, as well as set dosing regimens. Fewer monitoring and
testing requirements are also an arguable advantage of NOAC therapy compared with
warfarin.® Notably, patient and physician preferences typically prefer NOAC profiles
compared with warfarin.” By late 2013, NOACs as a class had overtaken warfarin as the
treatment of choice for anticoagulation, and the market share for NOACs is likely to
continue increasing.! Studies comparing the adherence of NOACs with warfarin have mostly
shown positive results with NOACs and a tremendous burden of discontinuation with
warfarin.8-12 Considering that stroke prevention in NVAF requires prolonged
anticoagulation for most patients, the finding that adherence to anticoagulation is higher
with NOACs compared with warfarin may support the increased use of NOACs in this
patient population.

While adherence to individual NOACs has been compared with warfarin, little is known
about the relative adherence for rivaroxaban, dabigatran, and apixaban, especially in the
United States.13-15 Despite similarities, these drugs have considerable differences in dosing
(once daily dosing for rivaroxaban vs. twice daily for dabigatran and apixaban), as well as
varying side-effect profiles—all of which may influence adherence to therapy.5:16-18
Understanding the differences in adherence for each therapy can help inform treatment
choices by patients and physicians as well as formulary decision making. In addition, the
Pharmacy Quality Alliance (PQA) has recently endorsed a quality measure for managed care
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plans regarding adherence to NOACs for all indications (NVAF stroke prevention and
venous thromboembolism prevention and treatment), potentially making the importance of
adherence to NOACs a major consideration for health plans and providers in the near
future.13:14.19 The purpose of this study was to evaluate adherence to NOACs in a cohort of
newly diagnosed NVAF patients who are commercially insured.

Cohort Selection and Data Source

This observational cohort study used the Truven Health Analytics MarketScan database.
MarketScan data are administrative claims data that includes medical diagnostic and
procedural billing information and pharmacy fill records for those with commercial
insurance linked to demographic and insurance enrollment information for each individual.
The data include medical encounters for nearly 40 million persons each year and are
representative of the commercially insured population in the United States. Use of
MarketScan data was approved by the University of Kentucky Institutional Review Board.

The goal was to identify treatment-naive, incident cases of NVAF. Study subjects aged > 18
years were identified who had an incident, inpatient, or outpatient diagnosis of NVAF
(International Classification of Diseases, Ninth Revision, Clinical Modification code 427.31)
between January 1, 2013, and September 30, 2013. The study dates were chosen to allow
assessment of apixaban, which became available in late 2012, making 2013 its first full year
on the market. In addition, a minimum of 3 months of follow-up were required to allow
sufficient time to assess adherence.

At least 1 additional NVVAF diagnosis < 30 days after the index diagnosis was required to
avoid rule-out NVAF diagnoses. Subjects were required to have at least 365 days of
continuous medical and pharmacy benefits with no previous NVAF diagnosis before the
index NVAF diagnosis. Subjects were excluded who had any pre-index claim with an NVAF
diagnosis, evidence of oral anticoagulant use, or = 2 international normalized ratio (INR)
tests. We also excluded patients with transient AF, mitral stenosis, prosthetic heart valves,
hyperthyroidism, or thyrotoxicosis, similar to the requirements of randomized trials and
previous observational work.120-21 Finally, patients were required to initiate NOAC therapy
with rivaroxaban, dabigatran, or apixaban in the 30 days after diagnosis. The final cohort
included subjects who had at least 3 months of continuous follow-up time after index, and
these subjects were further categorized into subgroups having at least 6 and 9 months of
continuous follow-up (Figure 1).

Medication Use

Prescription fills for NOACSs, warfarin, and antiplatelet medications were observed
throughout follow-up using Generic Product Identifier codes (Medi-Span, Indianapolis, IN)
linked to National Drug Code (NDC) numbers. Warfarin and anti-platelet use was observed
to assess switching behaviors. Because warfarin is widely available through low-cost generic
programs and may be absent from pharmaceutical claims data,22-24 we considered INR tests
during the follow-up period as a proxy for warfarin fills. This methodology has been shown
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to have high sensitivity and specificity.2> We considered individuals exposed to warfarin
with at least 3 INR tests within the 30 days of follow-up and imputed a days supply of 30
days for each INR test. Antiplatelets included clopidogrel, prasugrel, dipyridamole (+
aspirin), and ticlopidine. Prescription aspirin was identified, but it is also widely used as an
over-the-counter medication so goes unobserved in claims data with no proxy measures
available. Medication use was classified daily for each individual using the date of the
prescription fill and the days supply value on the claim. In the presence of overlap of 2
different medications, that is, a switch in therapy, the overlapped portion was credited to the
new medication. Where medication overlap was present, only 1 medication’s days supply
was included in the adherence calculation for those days so as not to double count. Patients
were only classified as treated with antiplatelet medications when an antiplatelet fill was
present with no NOAC or warfarin overlap.

Adherence Measures

Proportion of days covered (PDC) was calculated for each individual for the first NOAC
medication used after diagnosis (the index medication), as well as for any oral anticoagulant
(OAC) used after diagnosis, including the index medication and any OACs that the patient
may switch to. PDC is bound between 0 and 1 and is the raw proportion of days that
medication is on hand determined by the date the prescription was filled and the days
supplied. The interval for PDC assessment started on the day of the first prescription fill,
plus the length of the time interval. Time intervals for measurement included 3 months (90
days), 6 months (180 days), and 9 months (270 days). For example, a patient initiating a
NOAC on day 10 after diagnosis would be followed up to days 100, 190, and 280. The PDC
is defined as the number of days that the index medication was on hand during the time
period divided by the total number of days in the time period.

The PDC for use of any OAC (warfarin or another NOAC) during the period was also
calculated, which accounts for therapy switching during follow-up. That is, if the same
example subject had the index NOAC from day 10-39, and then filled warfarin for days 40—
100, PDC for the index medication would be 0.33 (30 days/90 days), and PDC for oral
anticoagulation throughout the period would be 1.0. If no NOAC or warfarin was available
on a particular day, that day was flagged as having no therapy. PDC was evaluated as the
mean PDC for each group, as well as divided into categories of high adherence (= 0.80),
moderate adherence (0.50-0.79), and low adherence (< 0.50). Medication gaps and switches
were also observed. A gap was defined when no observed OAC therapy was present, either
no treatment or only antiplatelet therapy. While gaps are also inherent in the PDC
calculation, gaps of at least 15 days, at least 30 days, and at least 60 days were noted for
each individual.

Study Variables

Demographics, including age, gender, region, and rural/urban residence, were assessed on

the index date. Baseline stroke and bleed risk scores were calculated based on the 365-day
pre-index period. Stroke risk was assessed using the CHA,DS,-VASc score. 26 CHA,DS,-
VASc was stratified by low (0 points), moderate (1 point), high (2-3 points), and very high
(= 4 points) stroke risk and included 1 point each for heart failure, hypertension, age 65-74
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years, diabetes, peripheral vascular disease, and female gender and 2 points each for history
of stroke and age = 75 years. The HAS-BLED score was used for bleed risk and included 1
point each for hypertension, renal disease, liver disease, stroke history, prior bleeding, age >
65 years, antiplatelet or nonsteroidal anti-inflammatory drug use, and alcohol or drug use
and was stratified as low risk (score = 0), moderate risk (score = 1), and high risk (score =
2).2 HAS-BLED includes a point for labile INR tests, which is not observable in the dataset
but would not be important for treatment-naive, incident cases. A Charlson Comoribidity
Index score was also computed for each subject and summarized as the sum of the weighted
score.28

Statistical Analyses

Results

Treatment group demographic and clinical characteristics were compared using analysis of
variance and chi-squared or Fisher’s exact tests for continuous and categorical variables,
respectively. Multiple logistic regression models were estimated including all specified
baseline variables and the treatment group assignment predicting the probability of having a
high adherence (PDC = 0.80) to NOACs or any oral anticoagulant at 3, 6, and 9 months of
follow-up. Odds ratios and 95% confidence intervals are reported from this model.
Operationalized definitions of all diagnosis, procedure, and medication codes are included in
the Appendix (available in online article). All analyses were conducted using SAS
Enterprise Guide, version 7.1 (SAS Institute, Cary, NC). This manuscript was drafted
according to STROBE guidelines for observational studies (http://strobe-statement.org/).

Comparison of Treatment Groups

After inclusion/exclusion, 3,455 rivaroxaban, 1,264 dabigatran, and 504 apixaban users were
identified during the study period who had at least 3 months of continuous follow-up after
NVAF diagnosis. Table 1 shows the baseline characteristics of each treatment groups, as
well as the number of patients remaining in the cohort at 6 and 9 months of follow-up. There
were some differences between the populations, including nonsignificant counts of
comorbidities, gender, and rural/urban status, as well as no significant differences in
CHA,DS,-VASc or HAS-BLED scores. Age differences were observed with apixaban
having an average of 2 years higher age compared with rivaroxaban and almost 4 years
higher age than dabigatran users, driven by a higher proportion of users aged = 75 years. The
distribution of region among treatment groups was also different. Much higher proportions
of rivaroxaban and dabigatran users were continuously enrolled at 6 and 9 months compared
with apixaban. Demographic characteristics were observed for those remaining in the cohort
at 6 and 9 months, and similar distributions were observed with no significant differences for
these subgroups as well.

Adherence to Treatment

At 3 months of follow-up after treatment initiation, the mean PDC was 0.84, 0.77, and 0.82
for rivaroxaban, dabigatran, and apixaban (£ < 0.001). Rivaroxaban users had the highest
proportion (73%) of users with high adherence (PDC = 0.80). Dabigatran and apixaban users
tended to have more gaps in therapy compared with the rivaroxaban group. Dabigatran users
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also had 2-3 times the proportion of switchers to another OAC (14.2%). Similar patterns
were observed at 6 months of follow-up. Rivaroxaban and apixaban had equivalent PDCs
(0.75), while dabigatran users had significantly lower average PDCs (0.67; A< 0.001), as
well as a higher proportion of users who switched to another OAC (18.6%). After 9 months,
adherence to rivaroxaban (0.70) and apixaban (0.71) were both significantly higher than
dabigatran (0.62), and more than half of all rivaroxaban (55.0%) and apixaban users (56.8%)
had high adherence compared with 46.7% of dabigatran users (£< 0.001). Among all
observed OAC switches for rivaroxaban, 64.7% were to warfarin; 17.0% were to dabigatran;
and 18.3% were to apixaban. For dabigatran, 40.5% of all OAC switches were to warfarin;
47.7% were to rivaroxaban; and 11.8% were to apixaban. Apixaban switches included
42.4% to warfarin, 48.5% to rivaroxaban, and 9.1% to dabigatran (Table 2).

Adherence was also evaluated among those patients with high and very high stroke risk
scores, since guidelines strongly recommend OAC thromboprophylaxis for these subgroups
(Table 3).29:30 Adherence was marginally higher among these patients with comparable
adherence to rivaroxaban and apixaban and lower adherence observed for dabigatran.
Adherence to any OAC over the time period was also evaluated for the overall cohort as well
as stratified by stroke risk scores (Table 4). Adherence increased across all treatment groups
with increasing stroke risk score and was higher than adherence, considering only index
medications. No significant differences were observed between treatment groups for this
adherence measure.

Regression Results

Multiple logistic models were used to control for any residual differences between the
treatment groups at each follow-up interval. Baseline characteristics along with treatment
group were included in the model predicting the probability of having high adherence to the
index medication and to all OACs (PDC = 0.80; Table 5). Individual items of the stroke and
bleed risk scores were included separately as individual covariates so that their effects would
not be absorbed by the composite scores.

The primary comparison was the effect of treatment group assignment on adherence. As
shown in uncontrolled analyses, rivaroxaban users were consistently more adherent to their
index therapies. This trend persisted for OAC adherence until 9 months of follow-up.
Comparisons between apixaban and rivaroxaban patients produced point estimates showing
an advantage with rivaroxaban but with confidence limits crossing the null. Increasing age
was a consistent significant predictor of high adherence, increasing the odds of adherence
among those users aged 65—74 years and = 75 years by roughly 50%-100%, compared with
those patients aged < 65 years. Presence of a history of hypertension or diabetes also
increased the odds of high adherence.

Discussion

Among the commercially insured NVAF patients in the United States, this study found
consistently lower adherence for dabigatran compared with rivaroxaban and apixaban. These
findings persisted for the overall cohort as well as subgroups of patients at high and very
high risk of stroke according to baseline CHA,DS,-VASc scores. Using a cutoff of PDC =
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0.80 to distinguish adherent individuals, this translated into an absolute difference of roughly
10% fewer dabigatran users meeting this cutpoint compared with either rivaroxaban or
apixaban users. Differences between rivaroxaban and apixaban existed but were either not
consistent or not significant in all analyses. These results were confirmed in fully adjusted
analyses showing consistently lower adherence with dabigatran that the 2 other NOACs, and
no difference between apixaban and rivaroxaban.

The decrease in adherence to dabigatran was also observed in the analysis of adherence to
any OAC over the treatment periods. This measure is most important among those patients
with CHA,DS,-VASC = 2, since guidelines routinely recommend long-term OAC for stroke
prevention.29:30 Measuring PDC for any OAC takes into account switching between NOACs
or warfarin and serves as a proxy measure of adherence to treatment guidelines. These
results further showed that rivaroxaban and apixaban treatment groups did not differ in OAC
adherence, while dabigatran users tended to have lower adherence compared with these
groups. These findings suggest that initiation of dabigatran as initial treatment can impact
long-term treatment adherence, even when allowing for switching. More research is needed
to understand this effect and to systematically assess the outcomes associated with these
findings.

Adherence and/or persistence to NOACs has mostly been assessed for single products or
compared with warfarin, and few studies have assessed these measures in the United
States.8:10-13.31.32 Existing studies have mostly focused on dabigatran, since it was first to
market, and rivaroxaban and have shown similar results compared with our study. Like this
study, adherence to therapy was associated with increased age as well as increased stroke
risk.210 However, few of these studies have concurrently compared adherence of dabigatran,
rivaroxaban, and apixaban among patients with NVAF. Although our findings are consistent
with these previous studies, it was important to consider adherence and switching
concurrently for NOACs now that multiple treatment options are available.

A recent study by Crivera et al. (2015) assessed PDC to NOACs in a large managed care
database and similarly categorized adherent patients as those with PDC > 0.80.14 They
found that around 75% of rivaroxaban, 70% of apixaban, and 67% of dabigatran users were
highly adherent to therapy. These values are higher than the proportions found in this study
and showed a larger difference between rivaroxaban and apixaban. Their methodology used
a distinct algorithm for identifying users according to a PQA standardized method and was
also not specific to NVAF, since they considered NOAC adherence across all indications.
Their findings are consistent with the current study, however, showing dabigatran with lower
overall adherence compared with both comparators.

The switching patterns observed in this study suggest some differences in patient and
physician preferences. While more dabigatran users switched therapy compared with the
other groups, a larger proportion switched to another NOAC (59.5%) instead of warfarin
(40.5%). Similarly, 57.6% of apixaban users switched to another NOAC, while a majority of
rivaroxaban users switched to warfarin (64.7%). This may be because of the once-daily
dosing of rivaroxaban and warfarin, which has been shown to be an important consideration
for patients and physicians and may be even more important for patients who tend to be less
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adherent.”16 Although dosing regimen may be an important switching consideration, the
twice-daily dosing regimen of apixaban did not suggest an effect on adherence.

Multiple factors, including safety and efficacy, as well as the dosing regimen of each
treatment, likely contribute to the decision between NOACS, as well as the adherence and
switching behaviors observed.”- 21 Dabigatran, in particular, has been the subject of multiple
adverse events reports, such as the relatively common occurrence of dyspepsia, as well as
more rare, but serious, cardiovascular events.33-35 These reports have led to a large
reduction in market share for dabigatran among NOACs, despite being the first to market.!
Other unobservable factors may also include patient and physician preferences or pharmacy
benefit design (e.g., prior authorizations or step therapy), which may introduce a channeling
effect to particular products. Among observed characteristics, including demographic and
clinical characteristics, age was the only metric that differed significantly between the
treatment groups. This difference suggests that treatment choices are being largely driven by
these unobserved factors, since there were virtually no differences between patients.

Adherence to anticoagulation is pivotal to prevent stroke associated with NVAF.36-38
Although overall adherence has not been shown to be associated with stroke risk, gaps in
therapy during treatment with warfarin has been shown to impart increased risk of stroke.3?
Gaps in therapy can include missed doses, as well as delays in filling subsequent
prescriptions. While missed doses could not be assessed in these data, we did observe the
number of gaps for each treatment group and showed that rivaroxaban was associated with
fewer gaps compared with the other treatments. While we assessed longer gaps of 15, 30,
and 60 days, even small gaps or missed doses while on NOACSs can be high risk, considering
the shorter half-life of these medications.® Thus, while the choice of initial NOAC did not
predict overall adherence to OAC, interruptions in therapy could be detrimental for clinical
outcomes.

Adherence to NOACS is poised to become an important policy issue for managed care
companies, since the PQA has developed a quality metric for this measure. PQA adherence
measures exist for other medication classes for diabetes and hypercholesterolemia and have
been incorporated as standardized metrics to compare health plan and physician quality.40
For Medicare Part D and Medicare Advantage plans, these measure are given a significant
weight in the star ratings calculation.*! Given that enrollee selection of plans and
reimbursement are tied to these star ratings, health plans are strongly motivated to develop
interventions to increase their ratings, including enrollee-directed interventions or formulary
management decisions.*243 Further, in practices where payment is tied to provider
performance, these measures may also affect prescribers and make this study more
important to help guide prescribing choices.

This study is subject to the limitations of all claims-based studies.*44°> Notably for this
adherence study, the data captured prescription use and assumed that a patient consumed the
medication and was compliant with the dosing regimen, although this cannot be confirmed.
We did not incorporate patients who initiated warfarin, since it is well understood that
warfarin therapy is wrought with high discontinuation rates and poor adherence. Further,
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previous work currently in review showed that there are more differences between warfarin
and NOAC users in the post-NOAC era, which could have potentially biased these results.
Further, anecdotal evidence suggests that many physicians prescribe warfarin for more
complicated patient cases or for patients who require frequent visits, which would have
further biased any results with warfarin. Our patient selection involved 3 time periods of
continuous eligibility to be included in the analysis so as to have standardized follow-up
times between patients.*® This use of 3 time periods mostly removed those who died during
follow-up, as well as those who disenrolled from their health plans. Thus, the measure of
adherence will not account for these groups of patients.*” However, previous studies have
shown that those who die during initial treatment of NVAF have similar adherence to those
who survive.11 We restricted the analysis to the first 9 months of 2013 to allow for sufficient
follow-up for calculation of adherence. Finally, this study used a sample of commercially
insured individuals, so these results may have limited generalizability in other samples.

Conclusions

In this study of newly diagnosed, treatment-naive NVAF patients, those initiating
anticoagulation with dabigatran had lower adherence and more switching during 3, 6, and 9
months of follow-up compared with rivaroxaban and apixaban users. Overall adherence to
any anticoagulation among those with increased stroke risk was also similar for rivaroxaban
and apixaban and lower for dabigatran users. Factors associated with adherence in this study
included older age and comorbid hypertension and diabetes. Since adherence to NOACs is a
potential future quality of care indicator, managed care plans and prescribers should be
aware of the variable adherence rates between treatment options.
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APPENDIX Operational Definitions Used to Determine Patient
Characteristics

Condition | Definition
Atrial fibrillation | ICD-9-CM diagnosis: 427.31
Coronary artery bypass surgery | ICD-9-CM procedures: 36.10 to 36.19
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Condition

| Definition

Pericardial surgery

| ICD-9-CM procedure: 37.10 to 37.12, 37.31 to 37.33, or 37.40

Structural cardiac repair

ICD-9-CM procedure: 35.00 to 35.04, 35.31 to 35.39, 35.41 to 35.42, 35.50 to
35.56, 35.60 to 35.63 or 35.70 to 35.73

Mitral stenosis or prosthetic heart
valve

ICD-9-CM diagnosis: 394.0, 394.2, 396.0, 396.1, 396.8, \V43.3, or V42.2

Mitral or aortic valve repair or
replacement

ICD-9-CM procedure: 35.10 to 35.14 or 35.20 to 35.28

Concomitant hyperthyroidism or
thyrotoxicosis

ICD-9-CM diagnosis: 242.0 to 242.9 or methimazole or propylthiouracil use
(codes below)

Prior stroke/transient ischemic
attack

ICD-9-CM diagnosis: 433.xx, 434.xx, 435.0, 435.1, 435.2, 435.3, 435.8, 435.9

Congestive heart failure

ICD-9-CM diagnosis: 398.91, 402.01, 402.11, 425.1, 425.4, 425.7, 428.X

Diabetes mellitus

ICD-9-CM diagnosis: 250.x

Hypertension

ICD-9-CM diagnosis: 401.x, 402.x, 403.x, 404.x, 405

Vascular diseases

ICD-9-CM diagnosis: 410, 411, 412, 413, 414, 440, 441, 442, 443, 444, 445 or
Procedure codes: 00.66, 36.0, 36.1, 39.25, 33510-33545, 34051, 34151, 34201,
34203, 34800-34834, 34900, 35081-35103, 35131, 35132, 35141, 35142,
35151, 35152, 35331, 35341, 35351, 35355, 35361, 35363, 35371, 35372,
35381, 35450, 35452, 35454, 35456, 35459, 35470, 35471, 5472, 35473, 35474,
35480, 35481, 35482, 35483, 35485, 35490, 35491, 35492, 35493, 35495,
35521, 35531, 35533, 35541, 35546, 35548, 35549, 35551,35556, 35558,
35563, 35565, 35566, 35571, 35583, 35585, 35587, 35621, 35623, 35646,
35647, 35651, 35654, 35656, 35661, 35663, 35665, 35666, 35671, 92980,
92981, 92982, 92984

Prior bleeding

ICD-9-CM diagnosis: 423.0, 430.xx, 431.xx, 432.xx, 852.0x, 852.2x, 852.4X,
853.0x, 455.2, 455.5, 455.8, 456.0, 456.20, 459.0, 530.7, 530.82, 531.00,
531.01, 531.20, 531.21, 531.40, 531.41, 531.60, 531.61, 533.01, 533.20, 533.21,
533.40, 533.41, 533.60, 533.61, 534.00, 534.01, 534.20, 534.21, 534.40, 534.41,
534.60, 534.61, 535.11, 535.21, 535.31, 535.41, 535.51, 535.61, 537.83, 562.02,
562.03, 562.12, 562.13, 568.81, 569.3, 569.85, 578, 578.0, 578.1, 578.9, 593.81,
599.7, 719.10, 719.11, 719.12, 719.13, 719.14, 719.15, 719.16, 719.17, 719.18,
719.19, 784.7, 784.8, 786.3

Anemia

ICD-9-CM diagnosis: 285.1, 282.41, 282.42, 282.5, 282.60-282.64, 282.68,
282.69, 280.1, 280.8, 280.9, 281.0, 281.1, 281.2, 281.3, 281.4, 281.8, 281.9,
284.0, 284.01, 284.09, 284.1, 284.8, 284.81, 284.89, 284.9, 280, 283.0, 283.1,
283.11, 283.19, 283.2, 283.9, 282.0, 282.1, 282.2, 282.3, 282.4, 282.49, 282.7,
282.8,282.9, 284.2, 285.0, 285.21, 285.22, 285.29, 285.8, 285.9

Renal failure

ICD-9-CM diagnosis: 584, 584.5, 584.6, 584.7, 584.8, 584.9, 585, 585.3, 585.4,
585.5, 585.6, 585.9, 586, 792.5, V420, V451, V4511, V4512, V560, V561,
V562, V5631, V5632, V568

Hyperlipidemia

| ICD-9-CM codes: 272.0x-272.4x

Dementia

| ICD-9-CM codes: 290.x, 294.1, 331.2

Chronic pulmonary disease

| ICD-9-CM codes: 416.8, 416.9, 490.x-505.x, 506.4, 508.1, 508.8

Rheumatism

| ICD-9-CM codes: 446.5, 710.0-710.4, 714.0-714.2, 714.8, 725.x

Diabetes with complications

| ICD ~9-CM codes: 250.4-250.7
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Condition

Definition

Cancer

ICD-9-CM codes: 140.x-172.x, 174.x-195.8, 200.x-208.X, 238.6

Metastatic cancer

ICD-9-CM codes: 196.x-199.x

Alcohol use | ICD-9-CM diagnosis: 291.0, 291.1, 291.2, 303, 305.0, 535.3, V11.3
Medications

Warfarin First 6 digits of GPI code: 832000XXXXXXXX

Dabigatran First 6 digits of GPI code: 83337030XXXXXX

Rivaroxaban

First 6 digits of GPI code: 83370060XXXXXX

Apixaban

First 6 digits of GPI code: 83370010XXXXXX

Aspirin

First 6 digits of GPI code: 641000XXXXXXXX

Antiplatelets

First 4 digits of GPI code: 8515XXXXXXXXX

Methimazole/propylthiouracil

First 6 digits of GPI code: 283000XXXXXXXX

GPI = Generic Product Identifier; ICD-9-CM = International Classification of Diseases, Ninth Revision, Clinical

Modification.
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What is already known about this subject

. Non-vitamin K antagonist oral anticoagulants (NOACs) are associated with
better adherence compared with warfarin therapy.

. Adherence has only been compared between single NOACs and warfarin, so
little is known about the relative adherence between NOACS, especially now
that multiple NOACs are commercially available.

What this study adds

. When concurrently compared, there are few differences between patients
treated with rivaroxaban, dabigatran, or apixaban.

. Rivaroxaban and apixaban had similar adherence at 3, 6, and 9 months after
diagnosis, as measured by proportion of days covered, while dabigatran users
had significantly lower adherence.

. Predictors of overall adherence to oral anticoagulants included older age and
comorbid conditions of hypertension and diabetes. Initial therapy choice was
not associated with lower adherence but may be detrimental to outcomes
because of interruptions in therapy.
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At least 2 atrial fibrillation diagnoses <30 days apart during
January 1, 2013-September 30, 2013
N=47,786

x

>
>

Did not have 12 months of continuous enrollment before index date
n=13,800

N

R

A

) ) i All exclusions in pre-index period, n=6,945

At least 12 months of continuous enrollment before first atrial Exclusion counts are not mutually exclusive:
fibrillation diagnosis - >3 INR tests, n=1,593

n=33,986 use of oral anticoagulants, n=5,562
mitral stenosis or prosthetic heart valve, n=54
mitral or aortic valve repair or replacement, n=234
hyperthyroidism or thyrotoxicosis, n=344
coronary artery bypass surgery, n=665

) pericardial surgery, n=155

\

No exclusion criteria during pre-index period
n=27,041

structural cardiac repair, n=165

& 4
>( Received warfarin as index therapy, n=9,497
v k Received no OAC within 30 days, n=11,361
Received rivaroxaban, dabigatran, or apixaban within 30 days
after the index date as first anticoagulant therapy
n=6,183

/Did not have 3 months of continuous enrollment after index date)

Y K n=960

At least 3 months of continuous enroliment after index date )
n=5,223

DD ) D)

FIGURE 1.
Study Attrition with Inclusion and Exclusion Criteria

INR = international normalized ratio; OAC = oral anticoagulant.
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PDC by Any Oral Anticoagulant for Each Treatment Group Stratified by Stroke Risk Scores

TABLE 4

PDC Oral Anticoagulants,2

Mean (SD) Rivaroxaban | Dabigatran | Apixaban
3 Months
Overall | 0.86 (0.23) | 0.83 (0.23) |O.85 (0.23)
CHA,DS,-VASC = 0 | 0.79 (0.27) | 0.7 (0.26) |o.77 0.27)
CHA,DS,-VASC = 1 | 0.81 (0.25) | 0.79 (0.25) |O.85 0.23)
CHAGDS,-VASC = 2 or 3 | 0.89 (0.21) | 0.86 (0.22) |O.86 (0.22)
CH A,DS,-VASC > 4 | 0.90 (0.12) | 0.87 (0.22) |O.88 (0.20)
6 Months
Overall | 0790028 | 0750029 | 079 (0:26)
CHA,DS,-VASC = 0 | 0.68 (0.33) | 0.63 (0.33) |o.7o (0.31)
CHA,DS,-VASC = 1 | 0.72 (0.32) | 0.70 (0.31) |o.77 0.27)
CHA,DS,-VASC = 2 or 3 | 0.82 (0.26) | 0.79 (0.26) |O.8O (0.25)
CH A,DS,-VASC = 4 | 0.84 (0.24) | 0.80 (0.26) |O.81 (0.23)
9 Months
Overall | 0.74 (0.32) | 0.71 (0.32) |0.74(0.28)
CHA,DS,-VASC = 0 | 0.64 (0.35) | 0.56 (0.36) |o.59 (0.35)
CHA,DS,-VASC = 1 | 0.65 (0.34) | 0.63 (0.34) |o.74(0.22)
CHAGDS,-VASC = 2 o 3 | 0.78 (0.29) | 0.76 (0.28) |o.7e (0.29)

CH A,DS,-VASC = 4

| 0.80 (0.28) | 0.77 (0.29) |o.74(0.30)

Note: There were no statistical differences in any comparison; P values are omitted.

Page 25

aPDC = (sum of days supplied from initiation of therapy + 90, 180, or 270 days) divided by time period length (90, 180, or 270 days). Prescription
fills were corrected for early refills and credited to the numerator. A day was considered to have anticoagulant therapy if warfarin, rivaroxaban,

dabigatran, or apixaban was on hand for that day.

PDC = proportion of days covered; SD = standard deviation.

J Manag Care Spec Pharm. Author manuscript; available in PMC 2018 January 03.



Page 26

Brown et al.

"paan02 sAep 4o uonlodoid = DAd 01kl SpPo = YO ‘1ueINBeodNUE [eI0 = DO ‘JueINBeod1UE [eJ0 1sIuoBEIUuR M UILEHA-UOU = DYON ‘HWI| 93U3PIU0D = 1D

'G0°0 > d 18 JUedIUBIS aJe S)NSal pjog B1USLISP PUB ‘saselselsl F Jaoued ‘eiwapidijiadAy ‘esnge joyoofe ‘Buipas|q 40 st 8sesoul ey suoneaIpaw Jo Buipss|q
1o1id ‘aseasIp JoAI| ‘aseasip [eual ‘aseasIp JeJNoseA ‘930.1s J0 A103SIY ‘8100S APIGIOWOD US|y ‘U013l ‘Sniels [einl/[eqin ‘Uapuab :s108)y JuedIHIUBISUOU YIIM [9POW By} Ul PaPN|OUI SB|GeLIeA JBLIQ 810N

LT _ 00T _ T _ 8T _ 8T'T _ 8y'T _ 291 _ 90T _ 1T _ sejeqeIq
65T _ oT'T _ €T _ €T _ €0'T _ 8T'T _ 8e'T _ S0'T _ 0zT _ UoisuspedAH
ove | sot | 6T | zze | 2ot | et |9z [ eor [T | 9> ebesngszeby
502 _ €e'T _ 9T _ 66T _ w1 _ 89'T _ ve'e _ 89'T _ 86T _ 59 > abe 'SA 259 8By

seT | 190 | 060 | trt | 890 | 280 | 90t | 690 | 580 | uecerorenu sn uegeady

ST'T _ 06°0 _ ¥6'0 _ €07 _ 980 _ €60 _ ¥6'0 _ ¢80 _ 880 _ ueqexide ‘sA uesjebiqeq

€07 _ 0.0 _ §8°0 _ S6'0 _ 0.0 _ 180 _ 180 _ 590 _ 7] _ UeqexoeAll ‘s uesjebiqeq

OVO Ile 01 08'0< Odd

et | e | ovt | oot | ver | st | eot | 8ot | et | selaqelq
ST _ 60'T _ €T _ 8e'T _ 0T _ 0z'T _ 9T _ S0'T _ 6T'T _ UoisuspedAH
oz [ ovt | ot | ve | o5t | vet | soe | 1o [erT | 9> ebesngs ety
68T _ €21 _ ST _ 8L'T _ 8zT _ 15T _ 60°C _ 5T _ 8LT _ 59 > abe 'SA 259 8By

€97 _ 690 _ €0'T _ 1% _ 690 _ 880 _ 10T _ 190 _ ¢80 _ UBQEXOIBAL 'SA UegeXIdy

180 _ 150 _ 0L0 _ £80 _ 690 _ 510 _ 610 _ 690 _ €10 _ uegexide ‘s uesneBigeq

180 _ 090 _ [7A0] _ L0 _ 150 _ 99'0 _ 0.0 _ €50 _ 090 _ UegexoeAlt ‘s uesjebiqeq

OVON Xapul 01 08'0 < Odd

1D %56 _N_O 10 %56 _w_O 1D %56 _N_O

SYIUOIN 6 SUYIUOIA 9 SUYIUON €

3ouaJIaypy YbiH Bunoipald synsey uolissalbioy onsibo]
G 319vl

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Manag Care Spec Pharm. Author manuscript; available in PMC 2018 January 03.



	Abstract
	Methods
	Cohort Selection and Data Source
	Medication Use
	Adherence Measures
	Study Variables
	Statistical Analyses

	Results
	Comparison of Treatment Groups
	Adherence to Treatment
	Regression Results

	Discussion
	Limitations

	Conclusions
	References
	APPENDIX Operational Definitions Used to Determine Patient Characteristics
	Table T6
	FIGURE 1
	TABLE 1
	TABLE 2
	TABLE 3
	TABLE 4
	TABLE 5

