G.B. Rattinger et al. ‘ The American Journal of Geriatric Pharmacotherapy

The Effect of Dementia on Medication Use and Adherence
Among Medicare Beneficiaries With Chronic Heart Failure

Gail B. Rattinger, PharmD, PhD'; Sarah K. Dutcher, BS'; Pankdeep T. Chhabra, MBBS, MPH’;
Christine S. Franey, MPH'; Linda Simoni-Wastila, BSPharm, PhD’; Stephen S. Gottlieb, MD>;
Bruce Stuart, PhD'; and llene H. Zuckerman, PharmD, PhD'

'Department of Pharmaceutical Health Services Research, School of Pharmacy, University of Maryland, Baltimore,
Maryland; and “Division of Cardiology, Department of Medicine, School of Medicine, University of Maryland, Baltimore,
Maryland

ABSTRACT

Background: Alzheimer’s disease and related disorders (ADRD) are prevalent in older adults, increase the costs of
chronic heart failure (CHF) management, and may be associated with undertreatment of cardiovascular disease.

Objective: The purpose of our study was to determine the relationship between comorbid ADRD and CHF
medication use and adherence among Medicare beneficiaries with CHF.

Methods: This 2-year (1/1,/2006-12/31,/2007) cross-sectional study used data from the Chronic Condition
Data Warehouse of the Centers for Medicare and Medicaid Services. Medicare beneficiaries with evidence of CHF who
had systolic dysfunction and Medicare Parts A, B, and D coverage during the entire study period were included. ADRD
was identified based on diagnostic codes using the Chronic Condition Data Warehouse algorithm. CHF evidence-
based medications (EBMs) were selected based on published guidelines: angiotensin-converting enzyme inhibitors,
angiotensin receptor blockers, selected B-blockers, aldosterone antagonists, and selected vasodilators. Measures of
EBMs included a binary indicator of EBM use and medication possession ratio among users.

Results: Of 9827 beneficiaries with CHF and systolic dysfunction, 24.2% had a diagnosis of ADRD. Beneficiaries
with ADRD were older (80.8 vs 73.6 years; P < 0.0001) and more likely to be female (69.3% vs 58.1%; P < 0.0001).
Overall EBM use was lower in patients with CHF and ADRD compared with patients with CHF but no ADRD (85.3%
vs 91.2%; P < 0.0001). Lower use among those with ADRD was consistent across all EBM classes except vasodilators.
Among beneficiaries receiving EBM, those with ADRD had a slightly higher mean medication possession ratio for
EBM compared with those without ADRD (0.86 vs 0.84; P = 0.0001).

Conclusions: EBM medication adherence was high in this population, regardless of ADRD status. However,
patients with ADRD had lower EBM use compared with those without ADRD. Low use of specific EBM medications
such as B-blockers was found in both groups. Therefore, interventions targeting increased treatment with specific
EBMs for CHEF, even among patients with ADRD, may be of benefit and could help reduce CHEF-related
hospitalizations. (Am J Geriatr Pharmacother. 2012;10:69—-80) © 2012 Elsevier HS Journals, Inc. All rights reserved.
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INTRODUCTION

Chronic heart failure (CHF) is a chronic disease of
older adults, with incidence and prevalence that will
continue to increase as the population ages.'* CHF is
costly to diagnose and treat among Medicare benefi-
ciaries, in part because it is the most common reason
for hospitalization among older adults.>> CHF is
classified as an ambulatory care-sensitive condition,
which means that with effective outpatient treatment
and care, the disease can be managed without hospi-
talizations.®” Well-established evidence demonstrates
the benefit of routine use of specific medications in
the management of systolic heart failure.® In addition,
patient adherence to these medications has been
shown to reduce preventable hospitalizations and
mortality.®

As older adults with CHF typically have >1 chronic
disease,”'? understanding the effect of specific comor-
bid diseases on the benefit of CHF treatment will help
clinicians optimize treatment plans for their patients.
Alzheimer’s disease and related disorders (ADRD) are
highly prevalent in Medicare beneficiaries with CHF.
The presence of ADRD has been associated with un-
dertreatment of cardiovascular diseases, including
CHF."""'* "ADRD also increases the costs of CHF
management.'*'® For example, Bynum et al'® esti-
mated that the average total costs in 2006 for treating a
patient with CHF bot no ADRD was $17,739, whereas
these costs increase to $21,315 to treat a patient with
CHF and ADRD. Much of these costs are driven by
greater numbers of hospitalizations and longer hospital
stays in Medicare beneficiaries with CHF and ADRD;
however, there is growing evidence that some of these
hospitalizations may have been preventable with appro-
priate outpatient care, a frequent finding in ambulatory
care—sensitive condition management.®!'!

In the present study, we seek to describe the use of
and adherence to CHF medications in patients with
CHF with and without ADRD in order to guide man-
agement of CHF in patients with comorbid condi-
tions such as ADRD. The objective of this study is to
determine the relationship between comorbid ADRD
and CHF medication use and adherence among
Medicare beneficiaries with CHF and systolic dys-
function. This analysis is unique because it takes ad-
vantage of the recently available Medicare Part D pre-
scription drug database and is, to our knowledge, one
of the first studies to describe the impact of comorbid
ADRD on CHF medication use and adherence in pa-
tients with CHF.
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METHODS
Data Source and Study Sample

Using a 2-year (2006-2007) cross-sectional design,
we identified a cohort of Medicare beneficiaries with
CHF from the Chronic Condition Data Warchouse
(CCW) database. The CCW is provided by the Centers
for Medicare and Medicaid Services and contains Medi-
care claims data for a 5% random sample of Medicare
beneficiaries. The CCW has 21 predefined chronic con-
dition cohorts, including CHF and ADRD, which are
determined based on Medicare claims dating back to
1999.

The study sample was restricted to those with Medi-
care Parts A, B, and D hospital, health care, and prescrip-
tion drug plan coverage during the entire study period
(Part D coverage starting before July 1, 20006) in order
to observe all medical claims and prescription events. We
excluded individuals in Medicare Advantage plans be-
cause these individuals do not have Medicare Parts A
and B claims. We also excluded those who died before
January 1, 2007, in order to have at least the first year of
observation on all individuals in which to capture med-
ication use and adherence.

Beneficiaries with evidence of CHF were identified
based on the CCW algorithm, defined as at least 1 inpa-
tient, hospital outpatient, or carrier (physician) claim
with a CHF diagnosis.'® To confirm whether beneficia-
ries had active disease, we required beneficiaries to have
at least 1 CHF diagnostic claim between January 1,
2005 and December 31, 2006. We further restricted the
sample to those with a 2006 claim indicating systolic
dystunction (International Classification of Diseases,
Ninth Revision, Clinical Modification [ICD-9-CM]
codes: 428.2X |, 428.4X), because published treatment
guidelines for CHF are based on results from clinical
trials of patients with systolic dysfunction.® This study
was approved by the institutional review board of the
University of Maryland, Baltimore.

MEASURES
Dementia Status

Beneficiaries were classified as having ADRD using
the CCW algorithm for ADRD, defined as at least 1
inpatient, skilled nursing facility, home health agency,
hospital outpatient, or carrier (physician) claim with a
dementia diagnosis (ICD-9-CM codes: 331.0, 331.1X,
331.2,331.7,290.0,290.1X,290.2X,290.3,290.4 X,
294.0, 294.1%, 294.8, 797).'° The CCW definition is
based on a study that found a sensitivity of 87% with this
algorithm when compared with an Alzheimer’s disease
registry.'” If beneficiaries met the CCW algorithm def-
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inition of ADRD anytime during their Medicare entitle-
ment (back to 1999) through the end of 2006, we con-
sidered them as having ADRD.

CHF Medications and Adherence

CHF medications were selected based on the Ameri-
can College of Cardiology and the American Heart As-
sociation (ACC/AHA) treatment guidelines.® Medica-
tions included those indicated for chronic use in systolic
CHEF: angiotensin-converting enzyme (ACE) inhibi-
tors, angiotensin receptor blockers (ARBs), selected
B-blockers (ie, carvedilol, bisoprolol, metoprolol succi-
nate), aldosterone antagonists, and selected vasodilators
(ie, combination hydralazine and isosorbide). ACE in-
hibitors or ARBs and B-blockers are recommended as
first-line therapy, and aldosterone antagonists and vaso-
dilators are recommended as additional therapies for
selected patients. These evidence-based medications
(EBMs) were selected because they have been shown to
improve outcomes and /or reduce mortality in random-
ized clinical trials.®'®*73? We also separately examined
any use of other drugs commonly used in heart failure
that have not been shown to improve outcomes: diuret-
ics, cardiac glycosides, and selected dihydropyridine cal-
cium channel blockers (ie, amlodipine, felodipine). Al-
though use of calcium channel blockers is not generally
recommended in the ACC /AHA treatment guidelines,®
the use of these medications has been demonstrated to
be safe in patients with CHF and systolic dysfunction to
treat comorbid hypertension or angina.** Conse-
quently, we included these vasoselective calcium chan-
nel blockers in our study.

Two measures pertaining to CHF medications were
estimated over the course of the 2-year study period: a
binary indicator of EBM use and the medication posses-
sion ratio (MPR). The first measure, CHF medication
use, is based on the presence of at least 1 prescription
claim for a CHF medication in a given class and quanti-
fies the prevalence of use. MPR is a measure of medi
cation adherence and is calculated as the ratio of the sum
of the days’ supply from all claims for drugs in a given
class to the duration of therapy for that class. The dura-
tion of therapy is defined as the number of days between
the first and last claim in a drug class, plus the last claim’s
days’ supply. EBM MPR was calculated as the ratio of
the sum of the days’ supply (numerator) to the sum of
the durations (denominator) for each of the contribut-
ing drug classes. MPR was only assessed among those
who received at least 1 prescription for a CHF EBM or
for other CHF medications in a given class.
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Other Covariates

Additional characteristics in the study included age (as
of January 1, 20006), sex, race, and geographic region.
General health indicators included evidence of specific
comorbid conditions and the number of physician visits
during the study period. Comorbidities for which a
CCW indicator was available were identified using the
CCW definition and were based on evidence in claims
from 1999 through 2006; other conditions were iden-
tified by the presence of any claim in 2006 with a rele-
vant ICD-9-CM diagnosis code. We also assessed the
number of months each beneficiary resided in a long-
term care (LTC) facility during the 2-year study period
using an algorithm based on Healthcare Common Pro-
cedure Coding System codes modified from previous
literature.****> Medicare coverage variables included
original reason for entitlement, dual (Medicaid) eligibil-
ity status, and low income subsidy status.

Statistical Analyses

Univariate analyses were used to describe CHF cohort
characteristics and medication use and adherence. Bi-
variate analyses examined the unadjusted relationship
between dementia status and medication use and adher-
ence. Multivariate models using generalized estimating
equations were used to estimate the adjusted relation-
ships between ADRD and medication use and adher-
ence. EBM use and adherence were modeled as binary
variables; for the latter, poor adherence was compared
with fair to high adherence. We modeled adherence us-
ing 3 different thresholds to define poor adherence:
MPR <0.50, MPR <0.80, and MPR <0.90. We used a
Poisson distribution with a log link to allow estimation
of prevalence ratios of drug use or adherence, rather
than prevalence odds ratios.*® Prevalence ratios (PRs)
with 99% ClIs are reported. All analyses were performed
using SAS version 9.2 (SAS Institute Inc, Cary, North
Carolina).

Because MPR was calculated among those who re-
ceived any CHF EBM, the MPRs based on only 1 claim
per medication class may be inflated. Therefore, we per-
formed a sensitivity analysis restricting our sample to
those for whom MPR was calculated based on >1 claim
per medication class.

RESULTS

We identified 506,125 Medicare beneficiaries with a
CHF diagnosis between 1999 and 2006 based on the
CCW algorithm, of whom 9827 met the study inclusion
criteria (Figure). The mean (SD) age of the cohort was
75.4 (11.6) years, and 60.7% were female (Table I).
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CCW CHF diagnosis 1999-2006
and alive 1/1/2006

N = 506,125

Died between 1/1/2006 and 12/31/2006
N=61917(12.2%)

Alive through 2006
N = 444,208

Did not have complete A/B coverage
N = 13,508 (3.0%)

Full Medicare coverage

N = 430,700

Had evidence of some HMO coverage
during study period
N= 52,706(12.2%)

No HMO coverage
N =377,994

PDP only

Enrolled in another Part D plan or had
no drug coverage
N = 157,040 (41.5%)

N = 220954

Enrolled in PDP plan on or after 7/1/06
N =18,671(8.5%)

PDP enrollment by July 2006
N =202,283

Full PDP coverage

Not enrolled in PDP through 12/31/07
or death
N = 4,393 (2.2%)

No 2006 CCW CHF flag
N = 56,205 (28.4%)

N = 197,890
........................... >
2006 CCW CHF annual flag
N = 141,685
,,,,,,,,,,,,,,,,,,,,,,,,,,, >

No systolic CHF diagnosis between
1/1/2006 and 12/31/2006
N = 131,858 (93.1%)

Current systolic CHF diagnosis
N =9,827

Figure. Cohort selection flowchart. A/B = Medicare Parts A and B;

CCW = Chronic Condition Data Warehouse; CHF = chronic

heart failure; HMO = health maintenance organization; Part D = Medicare Part D; PDP = prescription drug plan.

More than 80% of beneficiaries in our sample were
white, and 54% were receiving low income subsidy for
their Part D benefit.

Among the CHF cohort, 2379 beneficiaries (24.2%)
had evidence of an ADRD diagnosis in their Medicare
claims. Those with an ADRD diagnosis were signifi-
cantly older (80.8 vs. 73.6 years; P < 0.0001) and were
more likely to be female (69.0% vs. 58.1%; P < 0.0001)
compared with those with no evidence of ADRD. A
higher proportion of those with ADRD had other
conditions, including atrial fibrillation, chronic kidney
disease, chronic obstructive pulmonary disease, hip
fracture, osteoporosis, arthritis, stroke, anemia, and pe-
ripheral vascular disease. Certain conditions were less
prevalent among those with ADRD compared with
those without ADRD: hyperlipidemia, idiopathic car-
diomyopathy, and valvular heart disease. On average,
patients with ADRD had fewer outpatient physician vis-
its during the study period compared with patients with-
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out ADRD. Residence in an LTC facility was more com-
mon among individuals with ADRD: just over one
fourth of patients with CHF but no ADRD (26.2%)
compared with almost two thirds of patients with CHF
and ADRD (65.7%) spent =1 month in an LTC facility
during the study period (P < 0.0001).

Overall, 96.3% of the cohort filled at least 1 CHF
medication prescription during the study period (Ta-
ble II). EBMs, diuretics, cardiac glycosides, and se-
lected dihydropyridine calcium channel blockers were
taken by 89.7%, 84.2%, 31.0%, and 23.1%, respec-
tively. Compared with those without ADRD, a signif-
icantly lower proportion of beneficiaries with ADRD
received an EBM (85.3% vs 91.2%; P < 0.0001). Use
among those with ADRD was also lower for diuretics
and cardiac glycosides compared with those without
ADRD, although the differences were less pro-
nounced for these classes. Use of selected dihydropyr-
idine calcium channel blockers was higher among
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Table I. Characteristics of Medicare beneficiaries with CHF with systolic dysfunction during 2006-2007, stratified by ADRD

status.
Total No ADRD ADRD

Characteristic No. % No. % No. % p*

Sample size 9827 100.0 7448 75.8 2379 242

Age,y
mean (SD) 754 (116) 736 (11.7) 808  (91)  <0.0001
<65 1378 14.0 1261 169 117 49 <<0.0001
65-74 2675 272 2298 309 377 159
75-84 3700 377 2696 36.2 1004 422
=85 2074 211 1193 16.0 881 37.0

Sex
Male 3858 393 3121 419 737 310 <<0.0001
Female 5969 60.7 4327 58.1 1642 69.0

Race
White 7903 80.4 5980 80.3 1923 80.8 0.530
Black 1285 13.1 989 133 296 124
Other" 639 65 479 6.4 160 6.7

Region
North Central 2324 237 1808 243 516 21.7 <<0.0001
Northeast 1735 17.7 1230 165 505 212
South* 4105 418 3142 422 963 405
West 1663 169 1268 17.0 395 16.6

Original reason for Medicare entitlement
Old age/survivor 7188 732 5236 703 1952 82.1 <<0.0001
Disability and/or ESRD 2639 269 2212 29.7 427 179

CCW medical conditions®
Acute myocardial infarction 1873 19.1 1379 185 494 20.8 0.015
Atrial fibrillation 4258 433 3135 421 1123 472 <0.0001
Cancer 1149 11.7 843 113 306 129 0.041
Chronic kidney disease 4484 456 3229 434 1255 52.8 <<0.0001
COPD 4824 49.1 3530 474 1294 54.4 <<0.0001
Diabetes 5468 55.6 4116 55.3 1352 56.8 0.180
Hip fracture 581 59 290 39 291 12.2 <<0.0001
Ischemic heart disease 8923 90.8 6761 90.8 2162 90.9 0.880
Osteoporosis 3213 327 2203 29.6 1010 425 <0.0001
Rheumatoid arthritis/osteoarthritis 4597 46.8 3218 431 1,384 58.2 <0.0001
Stroke/TIA 2542 259 1504 202 1,038 436 <<0.0001

Other medical conditionsl
Anemia (iron deficiency) 2160 220 1533 20.6 627 264 <0.0001
Hyperlipidemia 6945 70.7 5527 74.2 1418 59.6 <0.0001
Hypertension 9102 926 6857 921 2245 94.4 0.0002
Idiopathic cardiomyopathy 3590 36.5 2918 39.2 672 283 <0.0001
Peripheral vascular disease 3674 374 2536 34.1 1138 47.8 <0.0001
Valvular heart disease 4689 47.7 3611 485 1078 453 0.007

(continued)
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Table | (continued).

Total No ADRD ADRD
Characteristic No. % No. % No. % p*
No. of outpatient physician visits, 2006 and 2007
<5 834 85 314 42 520 219 <<0.0001
5-9 875 89 571 77 304 128
10-14 1112 11.3 833 112 279 1.7
=15 7006 713 5730 769 1276 536
No. of months with evidence of an LTC facility stay
0 6310 64.2 5493 73.8 817 343 <<0.0001
1-6 2061 210 1469 19.7 592 249
7-12 561 5.7 241 32 320 135
13-24 895 9.1 245 33 650 273
LIS and dual eligibility
No LIS 4505 458 3711 49.8 794 334 <<0.0001
LIS, dual 4703 479 3209 43.1 1494 62.8
LIS, not dual 619 6.3 528 7.1 91 38

CCW = Chronic Condition Data Warehouse; CHF = chronic heart failure; COPD = chronic obstructive pulmonary disease; ESRD = end-stage renal disease; LIS =

low-income subsidy; LTC = long-term care; TIA = transient ischemic attack.

*ADRD vs. no ADRD (t test used for comparison of means, x* used for comparison of proportions).

"Other race includes Asian, Hispanic, North American Native, Other, and Unknown.

Puerto Rico and the Virgin Islands are included in the South region.

SMedical conditions identified based on the CCW algorithm with evidence between 1999 and 2006.

IMedical conditions identified based on evidence in 2006 medical claims.

those with ADRD (25.1%) than among those with no
ADRD (22.5%) (P = 0.008).

Regarding the 5 classes of EBMs, 77.1% of the cohort
had at least 1 prescription for an ACE inhibitor or ARB and
56.7% had at least 1 prescription for a B-blocker during the
study period. Aldosterone antagonists and vasodilators
were used by 23.9% and 26.9% of the cohort, respectively.
Use was significantly higher among those without ADRD
compared with patients with ADRD for 4 of the 5 EBM
classes: ACE inhibitors, ARBs, B-blockers, and aldosterone
antagonists. Use of vasodilators was similar among those
with and without ADRD.

Compared with beneficiaries without ADRD, those
with ADRD had similar but a statistically significant
higher mean MPR for EBM (0.86 vs 0.84; P = 0.0001)
and diuretics (0.81 vs 0.78; P < 0.0001). This trend of
higher adherence among patients with ADRD versus
without ADRD was seen in all therapeutic classes of
EBMs but was only statistically significant for 8-blockers
(mean MPR, 0.86 vs 0.84; P = 0.003). EBM adherence
was higher among patients residing in LTC facilities in
those with and without ADRD. Among patients with no
evidence of an LTC facility stay during the study period,
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mean MPR was 0.84 in patients with and without
ADRD, whereas mean MPR was higher among patients
with =13 months of residence in an LTC facility (mean
MPR of 0.89 among patients without ADRD and 0.87
among those with ADRD). This, in combination with
the substantially higher proportion of individuals with
ADRD who resided in LTC facilities, was the driving
force behind the slightly but significantly higher MPRs
found among beneficiaries with ADRD.

In the unadjusted model, beneficiaries with CHF and
ADRD had lower CHF EBM use (PR = 0.94; 99% CI,
0.91-0.95) compared with beneficiaries with CHF but no
ADRD (Table III). The adjusted model showed an atten-
uated, although still significantly lower, relative prevalence
of use for beneficiaries with ADRD (PR = 0.97; 99% CI,
0.95-1.00; P = 0.004). Adjusted PR estimates comparing
use for patients with ADRD with those without ADRD
ranged from 0.93 to 0.99 for the EBM subclasses, with
vasodilators and aldosterone antagonists having the high-
est and lowest estimates, respectively.

Regarding adherence, both unadjusted and adjusted
analyses demonstrated a nonsignificant effect of ADRD
on poor adherence, defined as MPR <0.5 (unadjusted
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Table Il. Two-year (2006 -2007) drug prevalence and adherence among Medicare beneficiaries with CHF with systolic
dysfunction, stratified by Alzheimer’s disease and related disorders (ADRD) status.

Adherence Measure Total No ADRD ADRD p*
Sample size (N,%) 9827 100.0 7448 758 2379 242
Proportion with =1 prescription (N,%)
Any CHF agent 9467 96.3 7191 96.6 2276 95.7 0.047
EBM 8819 89.7 6790 91.2 2029 853  <<0.0001
Diuretic 8270 84.2 6288 84.4 1982 833 0.196
Cardiac glycoside 3042 31.0 2354 316 638 289 0.014
Calcium channel blocker 2269 23.1 1672 225 597 25.1 0.008
MPR, mean (SD)*
EBM 0.84 0.16 0.84 0.16 0.86 0.15 0.0001
Diuretic 0.79 0.20 0.78 0.21 0.81 020 <<0.0001
Cardiac glycoside 0.86 0.18 0.87 017 0.86 0.18 0.161
Calcium channel blocker 0.87 0.18 0.87 0.18 0.88 0.17 0.591
Proportion with =1 prescription of
EBM class (N,%)
ACE inhibitor 5867 59.7 4532 60.9 1335 56.1 <<0.0001
ARB 2862 29.1 2257 30.3 605 254 <<0.0001
ACE inhibitor OR ARB 7576 771 5879 789 1697 713 <0.0001
B-blocker 5572 56.7 4427 59.4 1145 48.1 <<0.0001
Aldosterone antagonist 2350 239 1883 253 467 196  <0.0001
Vasodilator 2641 269 1975 265 666 280 0.157
MPR of EBM classes, mean (SD)*
ACE inhibitor 0.87 0.17 0.87 0.17 0.88 0.16 0.022
ARB 0.86 0.18 0.86 0.18 0.87 0.17 0.171
Beta blocker 0.84 0.18 0.84 0.18 0.86 0.17 0.003
Aldosterone antagonist 0.85 0.20 0.84 0.20 0.86 0.19 0.082
Vasodilator 0.86 0.18 0.86 0.18 0.86 0.17 0.665

ACE = angiotensin-converting enzyme; ARB = angiotensin receptor blocker; CHF = chronic heart failure; EBM = evidence-based guideline CHF medication; MPR =
medication possession ratio.

*ADRD vs no ADRD (t test for comparison of means, x* for comparison of proportions).

TMPR is calculated among those who used the relevant CHF medication class.

PR = 0.82 [99% CI, 0.59-1.14]; adjusted PR = 1.12 on >1 claim per medication class (n = 8589). These

[99% CI, 0.77-1.62]). Models using different defini-
tions for poor adherence resulted in similar findings.
With poor adherence defined as MPR <0.80 and
<0.90, the unadjusted models showed a 10% (99% CI,
0.81-0.99) and 7% (99% CI, 0.87-1.00) lower preva-
lence of poor adherence associated with ADRD, respec-
tively; however, effects of ADRD on the prevalence of
poor adherence was nonsignificant in adjusted models:
1.00 (99% CI, 0.90-1.12) and 0.99 (99% CI, 0.92-
1.07), respectively (data not shown).

A sensitivity analysis for adherence models was per-
formed among those whose MPR was calculated based

results did not difter from the original results, providing
unadjusted and adjusted estimates of the effect of
ADRD on poor adherence of 0.83 (99% CI, 0.59-1.15)
and 1.13 (99% CI, 0.78-1.64), respectively.

DISCUSSION

Using newly available Medicare Part D data, we deter-
mined the effect of comorbid dementia on CHF treat-
ment patterns and adherence among a cohort of Medi-
care beneficiaries. A recent study that analyzed the
impact of Part D on medication use and adherence
found improved access and adherence to ACE inhibi-
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Table Ill. Effect of Alzheimer’s disease and related disorders (ADRD) on chronic heart failure (CHF) evidence-based
medication (EBM) use among Medicare beneficiaries with CHF with systolic dysfunction.

Dependent Variable: Use

CHF EBM ACE Inhibitor/ARB B-Blocker Aldosterone Antagonist Vasodilator
Independent
Variable Unadjusted  Adjusted Unadjusted  Adjusted ~ Unadjusted ~ Adjusted ~ Unadjusted ~ Adjusted ~ Unadjusted  Adjusted
ADRD 0.94 097 0.90 0.96 0.81 0.95 0.78 093 1.06 0.99
Prevalence ratio
(99% Cl) (091-095)  (095-1.00)  (0.87-094)  (0.92-1.00) (0.76-0.86)  (0.89-1.01)  (069-0.87) (0.82-1.06) (096-1.16)  (0.89-1.10)

ACE = angiotensin-converting enzyme; ARB = angiotensin receptor blocker.

Model adjusted for age, sex, race, region, original Medicare entitlement status, low-income subsidy status, comorbidities (acute myocardial infarction, atrial fibrillation,
chronic kidney disease, chronic obstructive pulmonary disease, diabetes, ischemic heart disease, stroke/transient ischemic attack, hyperlipidemia, hypertension, cardio-
myopathy, peripheral vascular disease, valvular heart disease, cancer, hip fracture, osteoporosis, osteoarthritis/rheumatoid arthritis, anemia), number of outpatient
physician visits, and number of months with evidence of a long-term care facility stay.

tors, ARBs, and 4-blockers for treatment of CHF follow-
ing the implementation of Part D.>” Our study adds to
this by examining CHF medication use and adherence in
a nationally representative sample and describing differ-
ences between those with and without ADRD. Despite
the overall improvements in access observed by Dono-
hue et al,>” our findings demonstrate that beneficiaries
with CHF and ADRD were less likely to receive any of
the classes of EBMs with the exception of vasodilators
and were more likely to receive selected dihydropyridine
calcium channel blockers. Overall, this finding is consis-
tent with previous reports of lower use of cardiac med-
ications in patients with ADRD and cardiovascular dis-
cases, 12:38-40

Although overall adherence was high among those
who received EBM, beneficiaries with ADRD and
CHF had slightly higher adherence than beneficiaries
with CHF and no ADRD. The higher adherence
among patients with ADRD was consistent across all
EBM subclasses, although only significant for
B-blockers, as well as for diuretics. However, adjust-
ing for confounding factors, including nursing home
residence, removed the association between ADRD
status and adherence. The higher adherence observed
among those with ADRD was likely due to careful
administration of medications in LTC settings and
assisted living facilities, because we found adherence
rates were higher among those residing in nursing
homes, and beneficiaries with CHF and ADRD were
more likely to reside in nursing homes.

The recent passage of the National Alzheimer’s Proj-
ect Act (NAPA)*! highlights the importance of our find-
ings. Management of chronic diseases such as CHF in
patients with dementia is associated with higher rates of
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hospitalization and costs compared with those who do
not have dementia.'"*'**? Thus, interventions targeting
treatment with EBMs for CHEF, even among patients
with ADRD, may help to reduce CHF-related hospital-
izations, particularly since we found adherence to med-
ications in this population to be high.

Our findings should be interpreted with the follow-
ing study limitations in mind. The cross-sectional
study design limits our ability to make causal infer-
ences. Although we did not include individuals with a
first diagnosis of ADRD in 2007, CHF medication
use may have preceded a dementia diagnosis that oc-
curred late in 2006. However, because dementia is a
progressive disease, it is likely that symptoms were
present before an official diagnosis and therefore still
may have influenced decisions regarding CHF medi-
cations. Because this analysis was based on adminis-
trative data, measurement and disease ascertainment
were limited by information available in such data. We
attempted to address this limitation by restricting the
study sample to those with a diagnosis of CHF and
who had systolic dysfunction (ICD-9-CM codes:
428.2x, 428.4x). This method of identification has a
specificity of 97.1% against ejection fractions recorded
in the medical record, but it has a low sensitivity
(11.8%).*3 We chose this definition to avoid capturing
patients with rule-out diagnoses who would be in-
cluded when using broad group CHF diagnosis codes
and therefore include only those in whom treatment
would be truly indicated; however, the low sensitivity
and the fact that a majority of CHF diagnoses in ad-
ministrative claims are for “unspecified” disease sug-
gests that using ICD-9 codes to identify individuals
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with systolic dysfunction results in many false-nega-
tives.

Also, the lower use of B-blockers may have been in-
fluenced by restricting B-blocker EBMs to only the 3 8
blockers recommended in the guidelines for patients
with systolic dysfunction,® so patients in our cohort
identified as nonusers may have been using non-—evi-
dence-based B-blockers. An observational study by
Kramer et al** suggested that non-EBM B-blockers are
as effective as evidence-based B-blockers in a cohort not
limited to those with systolic failure. However, our
study was restricted to those with systolic dysfunction;
therefore, we chose to include only medications that had
demonstrated efficacy in randomized controlled trials
for systolic CHF and were indicated in the CHF treat-
ment guidelines. In addition, we note that there is only
1 randomized controlled trial restricted to treatment of
older patients with CHF (mean age, 76 years) with
nebivolol,*® and the lack of trials focused on use of these
drugs in older adults may also have contributed to the
low use seen in our cohort.

Another limitation was the lack of ability to determine
specific reasons for nonuse of or poor adherence to EBM
(eg, patient refusal, history of adverse effects, patient
health literacy). Moreover, we observed higher MPR
levels for CHF beneficiaries with ADRD, which may be
due to residence in LTC facilities or caregiver behavior
in those residing in the community. Although we did
not have information about caregiver status, we con-
trolled for the higher proportion of those with ADRD in
LTC facilities, where a caregiver administers medica-
tions. In addition, we chose to use MPR over a measure
of proportion of days covered because we were inter-
ested in exploring the consistency of medication use for
those using medications during their period of drug ex-
posure. It should be noted that MPR may overestimate
adherence when a beneficiary switches medications
or has therapeutic duplication,*® so adherence results
based on MPR may provide upper estimates. However,
we calculated the numerator of MPR using days’ supply
at a drug level and then “rolled up” MPR to the class
level. This reflects the weighted average of the propor-
tion of days that any drug in a given class is available
instead of simply adding the days’ supply for all drugs in
a given class, thus removing the potential for overesti-
mation due to the numerator. Additionally, adherence
was determined by refill patterns, and we did not have
information on actual ingestion of the medication.
However, adherence as ascertained by prescription refill

patterns has been shown to be a valid measure of patient
adherence.*”*
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Although our study sample was drawn from a random
sample of Medicare beneficiaries with CHF who had
systolic dysfunction, our findings may not be generaliz-
able to all Medicare patients with CHF due to study
exclusion criteria. Specifically, these results cannot be
assumed to represent treatment of types of CHF other
than systolic dysfunction. In addition, patients included
in the analysis were more likely to be younger, of minor-
ity race, reside in the South or West, and to have Medi-
care entitlement due to disability and /or end-stage renal
disecase compared with those who were excluded (data
not shown).

Finally, the large sample size in this study allowed us
to calculate precise estimates of the relationship between
comorbid ADRD and CHF medication use and adher-
ence among beneficiaries with CHF; however, it re-
mains to be studied if the statistically significant results
translate into clinically significant differences that need
to be addressed.

CONCLUSIONS

This analysis of CHF medication use and adherence
among Medicare beneficiaries documents that pa-
tients with CHF and comorbid ADRD are less likely
to receive EBM than patients with CHF without co-
morbid ADRD. However, overall adherence was high
among those who did receive CHF EBM, and indi-
viduals with ADRD had slightly higher adherence to
these medications than those with no ADRD, perhaps
due to assistance taking medications that patients with
ADRD receive from LTC facilities or caregivers. Pa-
tients with ADRD had lower EBM use in general, and
we found low use of specific EBMs such as B-blockers
in both groups. Therefore, interventions targeting in-
creased treatment with specific EBMs for CHEF, even
among patients with ADRD, may be of benefit and
help to reduce CHEF-related hospitalizations.

With the recent passage of NAPA, a national plan will
emerge for the management of ADRD; the optimiza-
tion and increase in the use of EBM in this population
for managing comorbid conditions such as CHF is un-
known. Future studies, using longitudinal designs and
longer follow-up periods as additional years of data be-
come available, are warranted to examine this phenom-
enon more fully across the management of other chronic
diseases in patients with ADRD to help inform chronic
disease management in the ADRD population. In par-
ticular, future work should determine the effect of evi-
dence-based CHF treatment on patients with comorbid
ADRD on individual patient and societal outcomes such
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as risk of hospitalization and associated costs of hospi-
talization.
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