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Background: Patients with chronic kidney disease initiating an antihypertensive drug (AH)
treatment must persist and comply with it to slow disease progression and benefit from the
reduction of cardiovascular morbidity and mortality.

Obijectives: This study evaluates the persistence and compliance with AH treatment and identi-
fies the associated factors among chronic kidney disease patients who initiated AH treatment.
Methods: A population-based cohort study using Quebec administrative data was conducted.
Patients who still take any AH 1 year after initiation were considered persistent. Of these
patients, those who had =80% of days covered with an AH in the year after initiation were
considered compliant. Factors associated with persistence and compliance were identified using
a modified Poisson regression.

Results: Ofthe 7,119 eligible patients, 78.8% were persistent, 87.7% of whom were compliant
with their AH treatment. Compared with patients on diuretic monotherapy, those who ini-
tially used angiotensin-converting enzyme inhibitor monotherapy, angiotensin II receptor
blocker monotherapy, calcium channel blocker monotherapy, B-blocker monotherapy, or
multidrug therapy were more likely to be persistent. In contrast, individuals who visited their
physicians =17 times were less likely to be persistent than those who visited between 0 and
8 times. The patients who were more likely to be compliant had initially used an angiotensin-
converting enzyme inhibitor, -blocker, calcium channel blocker, or multitherapy as opposed
to a diuretic.

Conclusion: A year after initiating AH treatment, nearly a third of chronic kidney disease
patients were either not taking an AH or had not been compliant. Factors associated with
persistence and compliance could help identify patients who need help in managing their AH
treatment.

Keywords: chronic kidney disease, adherence, factors, antihypertensive drug

Introduction

Chronic kidney disease (CKD) is a group of disorders that affect structure and function
of kidney.! As CKD progresses, the risk of cardiovascular disease increases.? CKD
patients who suffer from high blood pressure require antihypertensive drug (AH)
treatment to reduce their risk of high blood pressure-related cardiovascular compli-
cations, such as stroke, coronary artery disease, and heart failure."* To fully benefit
from AH treatment, patients must adhere to it. Good adherence to AH treatment has
been associated with a lower risk of acute cardiovascular events,* a reduction in the
risk of chronic heart failure events® and end-stage renal disease,>® and with lower
health care costs.’
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For patients who initiate a drug treatment, adherence to
treatment is composed of two main constructs: persistence and
compliance.® Patients are persistent with their drug treatment
if they take it for the recommended duration.’ In addition to
persisting with the treatment, patients also need to comply,
that is, take the medication as recommended in terms of dos-
age and schedule.

To our knowledge, persistence with AH treatment among
individuals suffering from CKD in clinical practice has never
been assessed. However, four studies have assessed the com-
pliance with AH treatment in CKD patients.'*"* The results of
the first study'® are difficult to interpret because compliance
was measured by pill counts, a measure that lacks validity."
In addition, the results cannot be extrapolated to the general
population of CKD patients, because it was conducted under
the specific conditions of a clinical trial in which the patients
received counseling based on their pill count results. The three
other studies!'™!* were observational with a cross-sectional
design and therefore included only patients who were current
AH users at the time when those studies were conducted. The
results are therefore difficult to interpret, as current users
typically do not include patients who have discontinued their
treatment early. The factors associated with AH compliance
were assessed in two!!? of those studies. Because the stud-
ies had a cross-sectional design, the temporal relationship
between the associated factors and compliance cannot be
determined. Consequently, little is known about the factors
associated with persistence and compliance with AH treat-
ment among individuals suffering from CKD.

A study of Quebecers aged =18 years with CKD who
were new users of AH drugs was conducted. The objectives
were to estimate the proportion of patients persistent with AH
treatment 1 year after treatment initiation and the proportion
of'the persistent patients who were compliant with AH treat-
ment in the year following treatment initiation and identify
the factors associated with persistence and compliance.

Methods

Data sources

We conducted a population-based cohort study using data
from the Quebec Health Insurance Board (RAMQ), the
Quebec registry of hospitalizations, and the Quebec Institute
of Statistics. All Quebec permanent residents are covered
by RAMQ for both medical services and hospitalizations.
Regarding drug reimbursement, the RAMQ public drug
plan covers 97% of individuals aged =65 years, 100% of
those who receive guaranteed income supplement (GIS)
and those who are not covered by a private drug insurance
group plan.

The RAMQ databases provide information on the
following demographic characteristics: socioeconomic
status, outpatient medical services (diagnostic code for the
main diagnosis, date of diagnosis, and physician specialty)
and use of drugs (drug’s identity, date of drug claim, quantity,
number of days’ supply, and prescriber’s specialty). RAMQ
data on the prescribed drugs are accurate.” The hospital-
ization registry provides information on hospitalizations,
including admission date, duration of stay, and principal
and secondary diagnoses. The Institute of Statistics database
provides the exact date of death and the first and secondary
causes of death.

Study population
The RAMQ provided us with data on all individuals
aged =18 years who were beneficiaries of RAMQ and had
their first CKD diagnosis between January 1, 2000, and
December 31, 2011, inclusively. Individuals were consid-
ered to have CKD if they had =1 CKD diagnosis unless the
recorded diagnosis was made in a hospital. If the first recorded
CKD diagnosis was in an outpatient setting, it had to be fol-
lowed within a year by a second recorded diagnosis from either
source. This definition of a CKD case maximizes specificity.'
To ensure that only individuals who were newly diagnosed
with CKD (waiting period of 365 days) were included, we
excluded patients who were not continuously eligible for
RAMQ in the 365 days prior to the date of CKD diagnosis.
From this initial study population, we identified a cohort
of new AH users. Individuals with a claim for any AH
(Anatomical Therapeutic Chemical Classification System
code: C02, C03, C07, C08, C09A, C09B, C0O9D, C09X) in
the year before their CKD diagnosis were excluded. Of the
remaining eligible individuals, those with a claim for any AH
on the day of their CKD diagnosis or after were included.
To ensure that there were complete data for all patients for
365 days following treatment initiation, individuals who
had a follow-up period of less than 365 days or who were
not eligible for the RAMQ drug plan in the 365-day period
before and after the date of AH treatment initiation were
also excluded.

Variables

Persistence and compliance were assessed using RAMQ pre-
scription claim data. Persistence was defined as filling out at
least one prescription for any AH within a period of the 1-year
anniversary of treatment initiation (Figure 1). A prescription
was considered filled in the anniversary period if, at the most
recent refill prior to the 1-year anniversary, the individual
was supplied with enough days of medication to reach the
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Figure | Persistence and compliance measurement.

Notes: In this example, the patient was dispensed (D) six prescriptions that had a 30-day supply each, resulting in a total of 180 days’ supply. The last prescription was
supplied 35 days before the |-year anniversary period of treatment. Although the 30-day supply of this prescription does not overlap with the anniversary date, it is within
the permissible gap of |5 days (0.5x30 days). The PDC in this case is 180/365=49%. Because the PDC was <<80%, this patient was deemed non-compliant.

Abbreviation: PDC, proportion of days covered.

1-year anniversary date. A permissible gap of 0.5 times the
days’ supply was allowed. We assessed compliance with AH
among the patients who were persistent with AH treatment
using the proportion of days covered (PDC). The PDC was
calculated by dividing the number of days covered by at least
one AH during the year after treatment initiation by 365 days.
As information about the in-hospital use of drugs was not
captured in the hospitalization registry, the number of days
hospitalized was removed from both the numerator and the
denominator. Patients were considered to be compliant if
they had a PDC =80%.

In addition to the initial AH treatment modalities, we
examined an array of variables that were potentially associ-
ated with AH treatment persistence and compliance. The
following variables were assessed on the date of CKD diag-
nosis: age (categorized by quintiles), sex, and socioeconomic
status (low = maximum GIS or welfare, medium = partial
GIS, and high = no GIS).

The following variables were determined for the year
prior to the initiation of AH treatment: number of physician
visits (categorized by tertiles), previous hospitalization, time
from the diagnosis of CKD to initial AH treatment (days, cat-
egorized by quintiles), number of distinct drugs as a measure
of comorbidity (categorized by tertiles), and comorbidities
of CKD including diabetes, dyslipidemia, stroke, coronary
disease, and anemia. We also determined the specialty of the
physicians who prescribed the initial AH treatment (general
practitioner, nephrologist, internist, or other).

Statistical analysis

Patient characteristics were assessed using descriptive
statistics. We calculated the proportion of patients who
persisted with any AH 1 year after treatment initiation and

the proportion of the patients who persisted who were also
compliant.

We identified factors that were potentially associated with
persistence and compliance using a multivariate modified
Poisson regression model. This method enables the calcula-
tion of prevalence ratios when the prevalence is >5%."” We
calculated adjusted prevalence ratios with 95% confidence
intervals.

The sensitivity of our results regarding the factors asso-
ciated with both persistence and compliance were tested by
changing the duration of the permissible gap allowed while
defining persistence and the PDC threshold used to define
compliance. The persistence analysis was therefore repeated
using a permissible gap of one time the day’s supply to
define persistence, and the compliance analysis was repeated
using =70% and =90% as PDC thresholds for defining
compliance. The statistical analyses were conducted using
SAS 9.4 (SAS Institute Inc., Cary, NC, USA).

The Quebec Commission on access to personal informa-
tion provided approval to RAMQ to send us the data. The
research ethics committee of the CHU de Québec approved
the study.

Results

Of the 7,119 patients included in this study, 5,609 (78.8%)
were persistent with AH treatment. One factor associated
with persistence was the number of physician visits made;
individuals who visited their physicians =17 times were
less likely to be persistent than those who made between
0 and 8 visits. In addition, individuals whose AH treatment
was not initiated on the date of CKD diagnosis were less
likely to be persistent. In contrast, compared with individu-
als whose initial treatment was diuretic monotherapy, those
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initiated on an angiotensin-converting enzyme inhibitor,
an angiotensin II receptor blocker, a B-blocker, a calcium
channel blocker, or a multidrug therapy were more likely
to be persistent. Similarly, individuals who had a diagnosis
of dyslipidemia, stroke, or coronary disease were also more
likely to be persistent (Table 1).

Of the 5,609 patients who persisted with AH treatment,
the mean PDC was 91.2% (median: 96.4%), and 4,920
(87.7%) of them were deemed compliant. Individuals
aged =60 years, those with a low socioeconomic status,
and women were more likely to be compliant. Similar to
the findings for persistence, individuals who initiated an

Table | Characteristics of the 7,1 19 patients based on their persistence with AH treatment 365 days after treatment initiation

Characteristics Persistent Unadjusted P-value Adjusted PR P-value
Yes No Prevalence (95% CI)
N=5,609 N=1,510 Ratio (PR)
(78.8%) (21.2%) (95% CI)
n % n %
Age (years)
18-60 1,060 18.9 340 22.5 1.00 1.00
61-70 1,173 20.9 305 20.2 1.05 (1.01-1.09) 0.019 1.02 (0.98-1.06) 0.356
71-76 1,096 19.5 297 19.7 1.04 (1.00-1.08) 0.062 1.01 (0.97-1.05) 0.713
77-82 1,096 19.6 280 18.5 1.05 (1.01-1.10) 0.013 1.02 (0.98-1.06) 0.409
>82 1,184 21.1 288 19.1 1.06 (1.02—1.11) 0.002 1.01 (0.96-1.05) 0813
Sex
Male 3,631 64.7 946 62.6 1.00 1.00
Female 1,978 353 564 374 0.98 (0.96—1.01) 0.137 0.99 (0.97-1.02) 0.843
Socioeconomic status®
High 2,498 44.5 682 452 1.00 1.00
Medium 2,067 37.0 515 34.1 1.02 (0.99-1.05) 0.142 1.01 (0.99-1.04) 0.383
Low 1,035 18.5 313 20.7 0.98 (0.94-1.01) 0.195 1.00 (0.97-1.04) 0.995
Specialty of the initial AH prescriber
General practitioner 3,580 63.8 940 62.3 1.00 1.00
Nephrologist 694 12.4 225 14.9 0.95 (0.92-0.99) 0.019 1.00 (0.96—1.04) 0.961
Internist 310 5.5 94 6.2 0.97 (0.92-1.02) 0.265 0.95 (0.90-1.01) 0.097
Other 1,009 17.0 247 16.3 1.01 (0.98-1.05) 0.373 0.98 (0.95-1.01) 0.279
Missing 16 0.3 4 0.3
Number of physician visits®
0-8 1,857 33.1 432 28.6 1.00 1.00
9-17 1,945 347 465 30.8 0.99 (0.97-1.02) 0.713 0.99 (0.96-1.01) 0.351
>17 1,807 322 613 40.6 0.92 (0.89-0.95) <0.0001 0.93 (0.90-0.96) <0.0001
Number of distinct drugs used®
0-2 1,746 311 399 26.5 1.00 1.00
3-8 2,225 39.7 582 385 0.97 (0.95-1.00) 0.060 1.02 (0.99-1.05) 0.091
>8 1,638 29.2 529 35.0 0.93 (0.90-0.96) <0.0001 1.03 (0.99-1.07) 0.1
Initial AH treatment modalities
Diuretic monotherapy 711 12.7 199 13.2 1.00 1.00
ACEIl monotherapy 317 5.6 89 5.9 1.22 (1.15-1.29) <0.0001 1.20 (1.13-1.27) <0.0001
ARB monotherapy 814 14.5 241 15.9 1.22 (1.14-1.30) <0.0001 1.22 (1.14-1.31) <0.0001
[3-blocker monotherapy 853 15.2 251 16.6 1.20 (1.14-1.27) <0.0001 1.16 (1.10-1.23) <0.0001
CCB monotherapy 744 13.3 415 27.5 1.20 (1.14-1.27) <0.0001 1.20 (1.14-1.26) <0.0001
Antiadrenergic monotherapy 31 0.6 19 1.3 0.97 (0.77-1.21) 0.758 0.98 (0.78-1.22) 0.829
Multiple AH therapy 2,139 38.1 296 19.6 1.37 (1.31-1.43) <0.0001 1.31 (1.25-1.38) <0.0001
Time from diagnosis of CKD to initial AH (days)
0 1,733 30.9 288 19.0 1.00 1.00
1-6 642 1.5 160 10.6 0.93 (0.90-0.97) 0.001 0.94 (0.91-0.98) 0.002
7-70 1,116 19.9 333 22.1 0.90 (0.87-0.93) <0.0001 0.94 (0.91-0.97) 0.0002
71448 1,055 18.8 368 24.4 0.86 (0.83-0.90) <0.0001 0.93 (0.90-0.98) 0.001
>448 1,063 18.9 361 239 0.87 (0.84-0.90) <0.0001 0.93 (0.90-0.97) 0.001
Hospitalization®
No 1,060 18.9 341 22.6 1.00 1.00
Yes 4,549 8l.1 1,169 774 1.05 (1.02-1.09) 0.002 0.97 (0.93-1.01) 0.147
(Continued)
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Table | (Continued)

Characteristics Persistent Unadjusted P-value Adjusted PR P-value
Yes No Prevalence (95% CI)
N=5,609 N=1,510 Ratio (PR)
(78.8%) (21.2%) (95% CI)
n % n %
Comorbidities
Diabetes
No 4,160 742 1,180 782 1.00 1.00
Yes 1,449 25.8 330 21.8 1.05 (1.02-1.07) 0.001 1.03 (1.00-1.05) 0.065
Dyslipidemia
No 4,201 749 1,236 8l1.9 1.00 1.00
Yes 1,408 25.1 274 18.1 1.08 (1.06—1.11) <0.0001 1.03 (1.01-1.06) 0.029
Stroke
No 5,187 92.5 1,445 95.7 1.00 1.00
Yes 422 7.5 65 43 I.11 (1.07-1.15) <0.0001 1.08 (1.04-1.12) <0.0001
Coronary disease
No 3,065 54.6 1,039 68.8 1.00 1.00
Yes 2,544 45.4 471 31.2 .13 (1.10-1.16) <0.0001 1.09 (1.06-1.12) <0.0001
Anemia
No 5,182 92.4 1,385 91.7 1.00 1.00
Yes 427 7.6 125 83 0.98 (0.94-1.03) 0.405 0.99 (0.94-1.04) 0.628

Notes: *Socioeconomic status: high, no GIS; medium, partial GIS; low, maximal GIS. "Number of physician visits in the year prior to initial AH treatment. “Number of distinct
drugs used in the year prior to initial AH treatment. “Hospitalization in the year prior to initial AH treatment.

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; AH, antihypertensive drug; ARB, angiotensin receptor blocker; CCB, calcium channel blocker; Cl, confidence
interval; CKD, chronic kidney disease; GIS, guaranteed income supplement; PR, prevalence ratio.

angiotensin-converting enzyme inhibitor, a B-blocker,
a calcium channel blocker, or a multidrug therapy were more
likely to be compliant than individuals whose initial treatment
was diuretic monotherapy. Moreover, patients whose AH
was initiated between 7 and 448 days after being diagnosed
with CKD were less likely to be compliant than those who
initiated the AH on the date of diagnosis. Patients who had
CKD comorbidities such as dyslipidemia and stroke were
also more likely to be compliant (Table 2).

There was no variation in the factors associated with
persistence when the duration of the permissible gap used
for defining persistence was changed. Similarly, the factors
associated with compliance were not sensitive to changes in
the PDC threshold that was used to define compliance (the
results are not shown).

Discussion
In this study, we found that in 1 year after initiating AH
treatment, approximately 21% of CKD patients were no
longer persistent with AH treatment. Of the persistent indi-
viduals, approximately 12% were noncompliant. Overall,
31% of the study population was either not persistent or not
compliant.

Although conducted on patients using AH but not
necessarily suffering from CKD, previous studies have
also reported suboptimal levels of persistence with AH

treatment.'*2! In a study of patients from Pennsylvania
(USA), British Columbia (Canada), and the Netherlands,
researchers observed that irrespective of the country, approxi-
mately 24% of the patients did not persist (defined as having
at least 180 consecutive days without AH in the year follow-
ing treatment initiation).'® Qvarnstrom et al'® also observed
that in the first year following AH initiation, ~26% of patients
had been more than 30 days late refilling their prescriptions
at least once and were therefore considered nonpersistent.
The results of the two aforementioned studies'®!” are similar
to our results, although the criteria for defining persistence
in those studies differed from ours. However, in a recent
study conducted in Ontario (Canada), Tu et al*® observed
that in the year following treatment initiation, 35.4% of new
AH users were not persistent with AH treatment. In a study
using the French National Public Health Insurance Scheme
database, researchers observed that 35% of the patients ini-
tiating AH treatment were no longer taking an AH at the end
of the year following initiation.?! The higher proportion of
nonpersistent patients observed in these two latter studies?!
compared with our results could be explained by differences
in the definitions of persistence or in the study populations.
For example, in the study by Tu et al,?® nonpersistence was
not assessed at the end of the 1-year period following treat-
ment initiation. Nonpersistent individuals were those who
had failed to refill their treatment within a 1.5 days’ supply
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Table 2 Characteristics of the 5,609 patients persistent with AH treatment according to their compliance with the treatment in the

365-day period after treatment initiation

Characteristics Compliant Unadjusted P-value Adjusted PR P-value
Yes No Prevalence (95% ClI)
N=4,920 N=689 Ratio (PR)
(87.7%) (12.3%) (95% CI)
n % n %
Age (years)
18-60 895 18.2 165 24.0 1.00 1.00
61-70 1,013 20.6 160 23.2 1.02 (0.99-1.06) 0.199 1.03 (0.99-1.07) 0.120
71-76 966 19.6 130 18.9 1.04 (1.01-1.08) 0.013 1.05 (1.01-1.09) 0.007
77-82 967 19.7 129 18.7 1.05 (1.01-1.11) 0.011 1.05 (1.01-1.09) 0.006
>82 1,079 21.9 105 15.2 1.08 (1.05-1.11) <0.0001 1.09 (1.05-1.13) <0.0001
Sex
Male 3,156 64.2 475 68.9 1.00 1.00
Female 1,764 35.8 214 311 1.03 (1.01-1.05) 0.011 1.04 (1.01-1.06) 0.0011
Socioeconomic status®
High 2,165 44.0 333 483 1.00 1.00
Medium 1,836 373 240 34.8 1.02 (1.00-1.04) 0.070 1.00 (0.98-1.02) 0.954
Low 919 18.7 Ié 16.9 1.02 (1.00-1.05) 0.074 1.05 (1.02-1.08) 0.001
Specialty of the initial AH prescriber
General practitioner 3,165 64.3 415 60.2 1.00 1.00
Nephrologist 568 1.5 126 18.3 0.93 (0.89-0.96) <0.0001 0.98 (0.94-1.02) 0.278
Internist 281 5.7 29 43 1.03 (0.99-1.06) 0.194 1.02 (0.99-1.06) 0.237
Other 893 18.2 Ié 16.8 1.00 (0.98-1.03) 0.933 0.99 (0.96-1.01) 0.344
Missing 13 0.3 3 0.4
Number of physician visits®
0-8 1,634 332 223 323 1.00 1.00
9-17 1,713 348 232 337 1.00 (0.98-1.02) 0.939 0.99 (0.97-1.02) 0.662
>17 1,573 320 234 34.0 0.99 (0.97-1.01) 0.895 0.99 (0.97-1.02) 0.657
Number of distinct drugs®
0-2 1,568 31.9 178 25.8 1.00 1.00
3-8 1,933 393 292 424 0.97 (0.95-0.99) 0.004 0.98 (0.96-1.01) 0.146
>8 1,419 28.8 219 31.8 0.96 (0.94-0.99) 0.004 0.99 (0.96-1.02) 0.497
Initial AH treatment modalities
Diuretics monotherapy 606 12.3 105 15.2 1.00 1.00
ACEIl monotherapy 254 5.2 63 9.1 1.08 (1.03-1.13) 0.002 1.08 (1.03-1.14) 0.001
ARB monotherapy 720 14.6 94 13.7 1.01 (0.95-1.08) 0.684 1.04 (0.98-1.11) 0.221
[3-blocker monotherapy 744 15.1 109 15.8 1.12 (1.07-1.17) <0.0001 1.10 (1.05-1.15) <0.0001
CCB monotherapy 588 12.0 156 22.6 1.10 (1.06—1.15) <0.0001 1.10 (1.05-1.15) <0.0001
Antiadrenergic monotherapy 21 0.4 10 1.5 0.86 (0.67—-1.10) 0.219 0.87 (0.68—1.11) 0.257
Multiple AH therapy 1,987 40.4 152 22.1 1.18 (1.13-1.22) <0.0001 1.15 (1.11-1.20) <0.0001
Time from diagnosis of CKD to initial AH (days)
0 1,590 323 143 20.8 1.00 1.00
1-6 576 1.7 66 9.6 0.98 (0.95-1.01) 0.141 0.99 (0.96-1.02) 0.384
7-70 968 19.7 148 21.5 0.95 (0.92-0.97) <0.0001 0.97 (0.95-0.99) 0.036
71448 874 17.8 181 26.2 0.90 (0.88-0.93) <0.0001 0.96 (0.93-0.99) 0.011
>448 912 18.5 I51 21.9 0.94 (0.91-0.96) <0.0001 1.00 (0.97-1.03) 0.951
Hospitalization®
No 866 17.6 194 28.2 1.00 1.00
Yes 4,054 82.4 495 71.8 1.10 (1.06—1.12) <0.0001 1.03 (0.99-1.07) 0.153
Comorbidities
Diabetes
No 3,622 73.6 538 78.1 1.00 1.00
Yes 1,298 26.4 151 21.9 1.03 (1.01-1.05) 0.008 1.02 (0.99-1.04) 0.070
Dyslipidemia
No 3,637 739 564 81.9 1.00 1.00
Yes 1,283 26.1 125 18.1 1.05 (1.03-1.07) <0.0001 1.03 (1.01-1.05) 0.013
(Continued)
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Table 2 (Continued)

Characteristics Compliant Unadjusted P-value Adjusted PR P-value
Yes No Prevalence (95% CI)
N=4,920 N=689 Ratio (PR)
(87.7%) (12.3%) (95% CI)
n % n %
Stroke
No 4,525 87.2 662 12.8 1.00 1.00
Yes 395 93.6 27 6.4 1.07 (1.04-1.10) <0.0001 1.05 (1.02—1.08) 0.002
Coronary disease
No 2,612 53.1 453 65.8 1.00 1.00
Yes 2,308 46.9 236 342 1.06 (1.04-1.09) <0.0001 1.02 (0.99-1.04) 0.098
Anemia
No 4,546 924 636 923 1.00 1.00
Yes 374 7.6 53 7.7 0.99 (0.96—1.04) 0.933 0.99 (0.95-1.02) 0.453

Notes: *Socioeconomic status: high, no GIS; medium, partial GIS; low, maximal GIS. "Number of physician visits in the year prior to initial AH treatment. “Number of distinct
drugs used in the year prior to initial AH treatment. “Hospitalization in the year prior to initial AH treatment.

Abbreviations: ACEI, angiotensin-converting enzyme inhibitor; AH, antihypertensive drug; ARB, angiotensin receptor blocker; CCB, Calcium channel blocker; Cl, confidence
interval; CKD, chronic kidney disease; GIS, guaranteed income supplement; PR, prevalence ratio.

window of a previous prescription anytime in the year
following treatment initiation. In the study by Midy et al,”!
individuals whose last refill before their 1-year anniversary
of treatment initiation contained enough days’ supply to
pass the 1-year anniversary mark were considered persistent.
Although this method was similar to ours, it is unclear how
persistence was calculated, as the number of days’ supply is
not captured in the French National Public Health Insurance
Scheme database.

The percentage of noncompliant patients (12.3%) that
we observed is lower than that observed in the two studies
conducted among CKD patients.'>'* In one analysis of
administrative data on patients with CKD treated with AH in
a Veterans Affairs Clinic in the Unites States, Schmitt et al'3
observed that 33% of the patients had a PDC <80%. In
another study, Muntner et al'?> measured compliance with
AH in patients treated for hypertension. They observed that
among patients with CKD, 30% self-reported noncompli-
ance. The lower proportion of noncompliant patients that
we observed is likely because we assessed compliance only
among patients who were persistent with treatment. The
proportion of noncompliance would have been greater if we
had included nonpersistent patients, as their PDC would be
more likely to be low. The difference between our results
and those observed by Muntner et al'> may also be due to the
differences in how compliance was measured. Self-reported
measures of compliance are known to exhibit poor agree-
ment with those based on pharmacy dispensing data, which
was the method that we used.?> However, our results are
consistent with those observed in a study in which patients
with CKD who were treated with an AH were interviewed

during a visit to an ambulatory nephrology clinic.!! In that
study, 17.7% of the patients self-reported noncompliance
with AH. Comparing our results with those reported in the
aforementioned studies is challenging because all of those
studies included current users of AH, as opposed to only
including new users as we did in ours. Indeed, the popula-
tion of current users of AH includes fewer patients who
discontinue their treatment early.

To our knowledge, this study is the first to identify factors
associated with both constructs of adherence — persistence
and compliance — with AH in a population of patients with
CKD who initiated their AH treatment after CKD diagnosis.
We found three factors to be associated with both persistence
and compliance: choice of initial AH treatment, history of
dyslipidemia and stroke, and time between date of CKD
diagnosis and AH treatment initiation.

Compared with patients initiated on diuretics, those
initiated on an angiotensin-converting enzyme inhibitor,
angiotensin II receptor blocker, B-blocker, calcium channel
blocker, and multiple AH were all more likely to be persis-
tent. Other authors have also observed that patients initiating
an AH treatment with diuretics are more likely to discontinue
their treatment than those whose initial treatment is from
another AH class.”?* Regarding the increased likelihood of
compliance among individuals who persisted, we observed
similar associations (with the exception of those initiated on
an angiotensin Il receptor blocker). Our findings on the effect
of the choice of initial drug treatment are consistent with the
findings observed in studies on persistence with AH regard-
less of whether the patients had CKD.'320:23:2526 [ addition,
our results add to previous evidence'®? that the likelihood
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of persistence is higher for those initiated on a multiple drug
therapy. The association between the initial AH treatment and
compliance is also observed to be consistent with the results
observed in one study*” on new AH users that investigated
the factors associated with compliance among patients who
were persistent with the AH treatment. In that study, those
initiated on an angiotensin-converting enzyme inhibitor were
more likely to self-report compliant behavior.?” However, the
clinical impact of our results regarding the role of the initial
AH is unclear, as the effect size as measured by prevalence
ratios was low and indicated an increased likelihood of
compliance of no more than 15%.

Patients suffering from comorbidities of CKD such as
dyslipidemia and stroke were also more likely to be persis-
tent and to be compliant with the AH treatment compared
with patients without those comorbidities. Similar results
have been observed in the multicountry study mentioned
earlier,'® in which hypercholesterolemia was identified as
a predictor of persistence in all the settings and stroke a
significant predictor in British Columbia. In a recent study
including new users of AH, Mancia et al*® observed that
those who had a cardiovascular disease at baseline were more
likely to be persistent with AH treatment. Suffering from a
CKD-related comorbidity such as dyslipidemia or stroke
may highlight the importance of taking the AH treatment to
patients and thus improve their persistence and compliance
with AH treatment.

Patients who initiated AH treatment more than 7 days
after CKD diagnosis were less likely to be persistent. Of
those who persisted, these patients were also less likely to be
compliant. These results could be explained by the fact that
those groups might include patients who have failed to fill
their initial AH prescription (primary nonadherence). Those
patients may also be less likely to persist with treatment once
started. A study suggests that the proportion of patients not
filling a first AH prescription could be as high as 28%.%

In this study, some factors were associated with either
AH treatment persistence or compliance but not with both.
For example, we observed that patients who visited a physi-
cian more than 17 times in the year prior to AH initiation were
less likely to be persistent compared with those who had made
between zero and eight visits. A similar association was not
found with compliance among those who persisted. In con-
trast, we observed that increasing age (71 years and above vs
aged between 18 and 60 years old), low socioeconomic status
(vs high), and being female were factors associated with an
increased likelihood of compliance but not of persistence.
Other studies on hypertension?” and schizophrenia® have

similarly found factors that are associated with persistence
and not with compliance and vice versa. Our results add
further support to the need to separately study persistence
and compliance. This is particularly important because for
interventions to be efficient, those aiming to optimize persis-
tence may need to target different patient factors than those
aiming to optimize compliance.

There are some limitations in our study. First, we assumed
that the drugs claimed were taken. Therefore, we may have
overestimated the extent of persistence and compliance.
However, as we did not count the leftover days’ supply when
patients had overlapping consecutive refills, both persistence
and compliance may have been underestimated. Second, in
our models, we included all patient-related, disease-related,
and treatment-related factors likely to be associated with
persistence and compliance that were available in the RAMQ
databases. However, many more factors can contribute to
medication persistence and compliance but are not captured
in these databases. For example, we were unable to consider
some potential factors that had been previously identified
in prior studies on hypertension, such as stage of CKD,"

perceived side effects,*

and the belief that hypertension is a
risk factor for other diseases.”’ In addition, we were unable
to separate the patients who discontinued the AH from those
whose physicians discontinued the treatment.

Despite these limitations, we were able to study a large
population of CKD patients in a real-life practice setting. We
longitudinally assessed persistence and compliance as two

different constructs of adherence over a 1-year period.

Conclusion

CKD is a debilitating chronic condition that requires long-
term and continuous treatment of risk factors to slow down
its progression. This is particularly true for patients who
require AH treatment. Persistence and compliance with
the AH treatment are important to achieve blood pressure
control, preventing the progression of CKD and minimizing
cardiovascular risk. Our results suggest that nearly a third of
CKD patients who undergo an AH treatment may not fully
benefit from it.

In this study, we identified several factors associated
with persistence and with compliance. This knowledge may
help target at-risk patients while developing interventions to
prevent nonpersistence and noncompliance.
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