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Atrial fibrillation (AF) is a condition involving an irregular heart
rhythm.

AF is the most common cardiac arrhythmia affecting 1-2% of the
general population and its prevalence can increase up to 15% in
people older than 80 years of age.

AF increases mortality by 2-fold and the risk of stroke by 5-fold
with associated increased hospital admissions, reduced quality of
life, impaired exercise capacity, tachycardia-induced
cardiomyopathy, and heart failure.

People with AF are at high risk of blood clots that can lead to
stroke. To prevent clots, doctors usually prescribe oral
anticoagulants (OAC).

Warfarin has been the mainstay oral anticoagulant medication in AF
patients. It confers up to 60% relative risk reduction in stroke and
thromboembolic events compared to placebo.



» Direct oral anticoagulants (DOACS) have been approved by Health Ca
by dabigatran (RE-LY) followed by rivaroxaban (ROCKET-AF) and api
(ARISTOTLE) and edoxaban (ENGAGE).

» DOAC:s are associated with rapid onset of action, which implies that the
in clinical practice is likely to be closely dependent on strict adherence. Ho
adherence remains a challenge in real life context.

» The complexities in DOAC dosing regimens, renal function and drug interac
contribute to suboptimal use of DOAC.

» Again, patient-related factors such as advanced age, associated CVD and adhe
level could play an integral role in risk stratification to identify patients who are
of suboptimal use.

» Thus having real-life evidence regarding OAC adherence and ultimately, patient
outcomes, is critical.

The study aims to report on trends in claim utilization, persistence rate, adh
level and the predictors.




O To describe the trends of OAC use from 2011-2017

O To assess the persistence rate in a cohort study of new
OAC users from 2011 to 2017.

O To assess the adherence level adherence level in a cohort
study of new OAC users from 2011 to 2017.

To assess the predictors of adherence level.




Data sources

= Databases of the Régie de [’assurance maladie du Québec (RAMQ)

o 3 types of files :
e The demographic information

» The medical services file comprises claims for all
inpatient or ambulatory medical services and includes
data associated with the procedure and the diagnostic
code ;

o The pharmaceutical file : all prescriptions for covered
drugs prescribed to patients living in the community
whose medications are insured by the RAMQ.

= Databases of MedEcho

o Data on acute care hospitalizations




» Cohort study using administrative claims data from Quebe
and Med-Echo databases. We identified adults aged > 18 ye
from January 1, 2011 to December 31, 2017

» Patients with a primary or secondary diagnosis of AF
inpatient coding ICD-9 (427.3, 427.31 or 427.32) or ICD-10
(148), who were discharged alive in community.

» The patients need to have a completed coverage by RAMQ
plan for the year preceding the hospitalization.

» Thereafter, we identified patients who filled a claim of DOACs o
warfarin within the year after hospital discharge.

New user will be defined as having no claim of oral anticoagul
in the year prior the index date.




« Patients with ESRD, kidney transplant, or dialysis within 3-year p

« Patients with coagulation deficiency in the 3-year period.

» Patients who underwent hip or knee replacement surgery within 6
prior to the index date.

» Patients who had a diagnosis of deep vein thrombosis or pulmonary
embolism during hospitalization.

» Patients with recent procedures in last 3 months: cardiac catherization,
stent, CABG, carotid endartectomy.

» No valve replacement/procedures within 3 months prior to the inde
date.




0 Follow-up

2 Followed until outcomes, death or the end of the
study period (December 31th, 2018).

2 And, individuals who lost coverage under the RAMQ d
insurance, being institutionalized, being hospitalized f
more than 15 days or who died during follow-up were
censored.




Subjects will be included after hospital discharge with a primary or secondary diagnosis of AF

between 2011 to 2017. Follow-up begins at first treatment initiation (index date £).

Covariates in Prediction Model

Outcome Assessment during follow-up

w

)

\ /

Baseline covariates
(at index date t,)

Sociodemographics: age, sex, type
of health plan, site of residency at
the index date, urban, rural,
Pampalon deprivation index for
health and welfare

Updated covariates

(3 years preceding index date t,
updated until time point £,.)

Associated comorbidity from hospital chart, and RAMQ
medical files: CHA2DS:-VASc score, modified HASBLED score,
congestive heart failure, myocardial infarction, coronary artery
disease, valvular heart disease, prior stroke/TIA, peripheral artery
disease, hypertension, dyslipidemia, diabetes, chronic obstructive
pulmonary disease, chronic renal disease, prior bleeding, liver
disease, depression.

(1 year preceding time point £,.)
Health care use: Number of hospitalizations, length of hospital
stay, number of outpatient visits, inpatient or emergency
department use, number of physicians.

\ | tr+1 ..... repeated until end of follow-up,

censure, end of drug plan coverage, etc.

Outcomes assessed during follow-up
betweent, and t,.,,

1. Persistence rate of non-exclusive use

2. Adherence level: warfarin or a DOAC
(categorical) = 80% PDC

3. Predictors of adherence level at
baseline



1) Persistence rate:

= Incident OAC users were defined as ‘persistent’ as long as t
their OAC prescription.

- A permissible gap between refills was allowed, which was 2.0
duration of the previous prescription.

- Patients who switched from one OAC agent to another, within t
permissible gap, were considered as ‘persistent’ for non-exclusi

2) Adherence level:

= OACs adherence level was assessed using the PDC, which is the to
number of days of medication supply divided by 365 days, express
percentage.

When the dispensing overlapped, the full length of each filled
accounted for and the start date of the second claim was fo
the end of the previous claim.

PDC was defined as being > 80%



- Demographic variables: Defined at the cohort entry: Ag
gender and social assistance status

= The cardiovascular comorbidities and risk of stroke at
baseline were evaluated with the CHA,DS,-VASc score, and
we determined bleeding risk with a modified HAS-BLED
score not INR lability

- Associated morbidities: Defined by the presence of ICD-9
or ICD-10 codes or medical procedures were ascertained
by including hospitalization dates up to 3 years prior to
cohort entry.

- Other concomitant medications were defined as filled
prescriptions up to 3 months before the cohort entry.

= We assessed comorbidities using the Charlson comorbidit
index up to 3 years prior to cohort entry.




Statistical Analyses

Descriptive data

Continuous Variables

Mean,
(SD)

Median,
(1Q)

Categorical Variables
= Test exact de Fisher
= Test du chi-carré (x?)

N

Proportions
(%)

Persistence rate, adherence leve

- Trends of use overtime of claims

- Kaplan Meier of Persistence Rate

- Mean Proportions of Days Covered, PDC

- Cox Regression Model: Crude and
adjusted Hazard ratio (HRs) of
probability of being non persistent

- Predictors of nonadherence (PDC
<80%) and baseline characteristics
using multivariate logistic regression
models for each OAC.

95% Confidence Interval






Total of patients in RAMOQ database

Extraction criteria: all patients aged of 18 years or more who received adiagnosis of
atrial fibrillation (AF) (medical claim or hos pitalis ation) between 2005 and 201868

Inclusion criteria

lq

Hos pitalization with adiagnosis of AF and with adischarge date between January
2010 and March 2017
.

| Complete coverage by the RAMGG drug plan for the year preceding the AF hos p. |
1]
Il

At least one dis pen sation of oral anticoagulant (warfarine, DOAC) within the year
following the AF hos pistalization. The date of the first anticoagulant dis pens ation
wras defined as the index date.

ol

| Complete coverage by the RAMG drug plan for the year preceding the index date |
b

| Mo use of DOAC in the year preceding the index date |

m
1l
-

Mo use of warfarine in the year preceding the index date for patients who received
wwarfarine at the index date_

11
1l
b
| Mo end-stage renal disease or dialysis (for a min imal period of 3 continuous months) |

wwithin the 3 years preceding the index date (including the period of AF hosp )

b
Mo kidney trans plant in the 3 years preceding the index date (including the period
of AF hos p )

.
| Mo hipkneelpelvis fracture in the 6 weehks preceding the index date |
1]
1l
.
| Mo deep wvein thrombosis or pulmonary embolism during the AF hos p_ |

b
Mo coagulation deficiency within the 3 years preceding the index date (including
the period of AF hos p )

.

Mo catheterization,. coronary cerebrovascular or defibrillator procedures within the
2 months preceding the index date

1]
1l
w
Mo valvular replacement/fprocedures within the 3 months preceding the index date |

b

umber of patients selected in the cohort |

Figure 1. Flow chart of the study (AF: atrial fibrillation; OAC: oral anticoa
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Figure 2. Trends of new users of oral anticoagulants (OAC) from 2011-

P
2011 2012 2013 2014 2015 2016
Year
WARFARINE ALL DOACs — = - DABIGATRAN 110 mg BID
DABIGATRAN 150 mg BID = = - RIVAROXABAN 15 mg QD RIVAROXABAN 20 mg QD

= = - APIXABAN 2.5 mg BID

APIXABAN 5 mg BID




Table 1. Demographic and clinical characteristics of new user of OACs from 2011 to 2017.

Warfarin -~ Dabigatran ~ Dabigatran ~ Rivaroxaban  Rivaroxaban
(n=14,592) 110mgBID 150mgBID 15mgQD 20 mg QD
(n=2,202) (n=1,414) (n=1,695) (n=4,300)

Sociodemographics

Age - mean £ SD 809+913 812%7.1 69.9+8.0 829+7.1 731+91  86.2+6.1
Male (n,%) 40.0% 42.0% 20.4 % 9.0 % 20.9 %

Comorbidities (%)

Hypertension 84.8 % 82.6 % 754 % 83.5% 147% 84.1
Coronary artery disease 60.5 % 53.1% 477 % 54.3 % 42.9 % 54.5
Acute Ml 154 % 9.2% 1.4% 13.6 % 8.4% 15.8 %
Chronic heart failure 44.2 % 36.5% 26.9 % 39.4% 26.1% 42.6 %
Valvular heart disease 23.4 % 16.6 % 11.0 % 19.8% 13.0 % 22.1%
Stroke/TIA 21.1% 22.5% 17.0 % 18.0 % 14.4 % 19.7 %
PAD 25.2 % 18.9% 13.4 % 22.1% 16.0 % 21.6 %
Dyslipidemia 53.9% 50.7 % 49.1 % 49.8 % 48.8 % 49.8 %\
Diahetes 39.0 % 30.7 % 33.4 % 30.4 % 31.1% 29.1%
Major bleeding 11.4% 12.8 % 8.4% 10.9 % 9.3% 14.0% \ 12.0 %
Chronic renal failure <30 ml/min 8.0 % 1.6 % 1.2% 3.1% 0.9 % 3.6%
CHA2DS2-VASc Score 4014 3813 2714 4013 3014 43+1.2

HAS-BLED score 33+13 3012 25+12 3.1+13 2613
Charlson score 50+34 42+33 34+32 46+34 36+3.2
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------ Dabigatran 110 mg BID  —— Dabigatran 150 mg BID
s Il Rivaroxaban 15 mg QD —— Rivaroxaban 20 mg QD
| TS Apixaban 2.5 mg BID —— Apixaban 5.0 mg BID
—— Warfarin
30% T T T
0 90 180 270
Duration of follow-up (days)
No. at risk
Warfarin 14,592 9,982 8,226 7,090
Dabi 110 2,202 1,766 1,560 1,418
Dabi 150 1,414 1,188 1,100 1,026
Riva 15 1,695 1,326 1,142 1,029
Riva 20 4,300 3,645 3,283 3,054
Apix 2.5 3,485 2,756 2,422 2,159
Apix 5 5,623 4,843 4,358 4,035

Figure 3. Kaplan Meier estimator of persistance rate of oral anticoagulant




Table 2. Adjusted hazard ratios (HRs) of non-persistence to OAC non-ex

confidence interval (Cl)) after 1-year of follow-up.

Warfarin Dabigatran Dabigatran ~ Rivaroxaban  Rivaroxaban Apixaban Apixaban
110 mg BID 150 mg BID 15mg QD 20mg QD 2.5mgBID 5.0mg BID
Grace period of 2 times time duration§
Adjusted HRs
Warfarin reference 0.79;0.750.83 0.74;0.70-0.79 0.80;0.75-0.84 0.72;0.69-0.76 0.76;0.73-0.80 0.70; 0.67-0.73
Apixaban 5.0mgBID  1.43;1.37-149 1.13;1.06-1.21 1.06;1.00-1.13 1.14;1.06-122 1.03;0.99-1.08 1.09;1.02-1.16 reference
Sensitivity Analyses*
Grace period of 1.5 times duration§
Adjusted HRs
Warfarin reference 0.74;0.70:0.77 0.68;0.64-0.73 0.72;0.68-0.76 0.65;0.62-0.68 0.70;0.67-0.73 0.64; 0.61-0.67
Apixaban 5.0mgBID  157;150-164 1.151.08-1.23 107;1.00-113 113;1.05121 101;097-1.06 1.10;1.03-1.16  reference
Grace period of 3 times duration§]
Adjusted HRs
Warfarin reference 0.86;0.82-0.91 0.82;0.77-0.87 0.87;0.82-092 0.81;0.77-0.85 0.83;0.80-0.87 0.77;0.74-0.81
Apixaban 5.0mgBID  1.30;1.24-135 1.12;1.04-1.19 1.06;099-1.13 1.12;1.051.21 1.05;1.00-1.09 1.08;1.01-1.15 reference
Grace period of 4 times duration§]
Adjusted HRs
Warfarin reference 0.89;0.85-0.94 0.85;0.80-0.91 0.90,0.85-095 0.85;0.61-0.89 0.86;0.82-090 0.81;0.77-0.84
Apixaban 5.0mgBID  1.24;1.19-1.29 1.10;1.03-1.18 1.06;0.99-1.13 1.11;1.03-1.19 1.05;1.00-1.09 1.06;1.00-1.13 reference




Table 3. Mean adherence level according to OAC and dose used of non-exclusive use (95% CI).

Total PDC" PDC
<90%
(n=33,311) (n=11,329)
Warfarin
Mean 80.5; 80.0-80.9 59.9; 59.3-60.5
Dabigatran 110 mg BID
Mean 86.2;85.2-87.2  55.2;53.1-57.3
Dabigatran 150 mg BID
Mean 87.8;86.5-89.0  53.3;50.3-56.2
Rivaroxaban 15 mg QD
Mean 85.9;84.8-87.1  54.0;51.6-56.4
Rivaroxaban 20 mg QD
Mean 88.0;87.3-88.7  52.5;50.9-54.2
Apixaban 2.5 mg BID
Mean 88.6;87.9-89.3  61.0;59.4-62.5
Apixaban 5 mg BID
Mean 90.4;89.9-91.0 ~ 58.9;57.5-60.4

PDC
< 80%
(n=8,298)

50.4; 49.8-51.1

45.6; 43.5-41.8

43.1;40.1-46.1

43.9; 41.5-46.3
43.1;41.4-44.8
50.7; 49.0-52.4

48.5;47.0-50.1




Covariates Warfarin Dabigatran Rivaroxatin
63< Age <5 vs <5 101 (0.84-1.21) + 0.66 (0.46-0.94) -h 0.64 (0.50-0.83) +
A>T i <65 L 0L 060 (0.40-0.9] 4= L 0505 e
Fere v il 090 08100 4 016 0.6:0.9 0L 0605+
CHADSEVAS Seore: 2302 | 0.64 (0.51-0.60] 4= .57 (0.38-0.85) o= 0.74 (0.56-0.99) _,_.
CHAZDS2-VAS: Scare: 415 <2 0.56 (0.43-0.73) - 0.66 (0.40-1.12) -o—'- 0.68 (0.46-1.02) _,_.
CHAIDS2-VASe Score: >3 vs <2 | 0.52 (0.39-0.70) == 0.80 (0.43-1.47) —h— 0.85 (0.52-1.37) —h—
HAS-BLED score >3 vs <3 1.05 (0.93-1.17) -r 0.84 (0.65-1.08) -o+ 1.00 (0.82-1.23) + 1.06 (0,89-1
High dose vs low dose 100 (0.93-1.09) + 0.67 (0.53-0.83) 0 09 (0.60-0.9) 0.74 (0.65-0,
Stroke/TIA 0.82 (0.74-0.92) + 0.67 (0.51-0.89) + 0.78 (0.62-0.99) -o-' 0.64 (0.53-0.77
Charlson score >4 vs <4 1,26 [1.14-1.38) i+ LOG (0.871-13) - 149 (1.26-1.76) - [L35 (LIS
Statin agents 0.79 (0.72:0.86)  * 0.65 (0.52-0.80) 4 0.67 (0.56-0.80) 4 0.77 (0.66-0.89)
Treatment for chronic CVD* 0.81 (0.70-0.94) + 0.73 (0.54-0.99) + 0.66 (0.52-0.82) + 0.69 (0.56-0185)
Ditretics 0.89 (0.79-1.00) * 0.78 (0.58-1.04) -o- 0.77 (0.61-0.98) + 0.80 (0.65-0.98)
First prescricer: cardiolog. vs FP 1.43 (1.31-1.57) - 0.95 {0.79-1.15) -0- 0.83 {0.71-0.98) -0- 0.78 {0.67-0.89)
First prescrioer. other vs FP 1.26 (1.14-1.39) -0- 117 (0.89-1.54) + 101 (0.84-1.22) -o-

YRR 005115 2 25 )05 115 2
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Adhrence  Non-Adhrence

Favours Favours
Adhrence  Non-Adhrence

Favours Favours

Adhrence  Non-Adhrence

igure 4. Adjusted predictors of non-adherence (PDC < 80%) of OAC




» Warfarin claims decreased from 77.9% to 12.7% of the
claims, with DOACs accounting for about 87.2% of th
Apixaban and rivaroxaban accounted for 60.1% and
respectively, of OAC.

» The highest rate of persistence after 1-year of follow-up w
apixaban 5 mg (77%) compared to warfarin, the lowest r
persistence (53%).

» About 75% of incident OAC users were ‘adherent’ (PDC > 80; w
mean PDC 95.6% to 98.1%) compared to those ‘non adherent’;
mean PDC 43.1% to 50.7%.

Adherence to OACs remains a significant challenge in patients wit

Predictors of non-adherence are being younger, male, lower C
VASc score, low doses of OACs, no history of stroke or no
for chronic cardiovascular disease may be more likely to
counseling regarding the importance of drug adherence.




We could not control for all characteristics that may have influenced physicians’
choice of medication, including unmeasured comorbidities.

We could not neither adjust directly for INR, blood glucose, cholesterol levels,
blood pressure, etc.

Some individuals with a history of CVD may not have been identified because of
errors in diagnostic coding.

We utilized prescription refill patterns to assess exposure and therefore we cannot
ascertain whether the dispensed medication was actually taken by the patient.

We may have also residual confounders

23



0 Persistence rate with apixaban 5 mg (77%) compared to warfarin (53

0 Adherence to OAC therapy is good, but in this real-life study, 25% of

Warfarin use decreased from 77.9% in 2011 to 12.7% of total
DOACs accounting for 86% of claims, of which apixaban and
accounted for 60.1% and 23.4%, respectively.

users presented a low adherence level.

Adherence to OACs remains a significant challenge in patients with
type and dose, comorbidities and co-medications may help to identify
who are more likely to benefit from counseling.

Nevertheless, data on the rate of DOAC adoption, pattern of use accordi
type of DOAC and dosing are still limited.

Having actual real-life evidence regarding OAC adherence and ulti
patient outcomes, is critical.
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