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ORIGINAL RESEARCH

Management of Atrial Fibrillation in Older
Patients by Morbidity Burden: Insights From
Get With The Guidelines-Atrial Fibrillation

Frederik Dalgaard “*/, MD, PhD; Haolin Xu “=, MS; Roland A. Matsouaka “*/, PhD; Andrea M. Russo, MD;

Anne B. Curtis "=, MD; Peter Vibe Rasmussen, MD; Martin H. Ruwald "=, MD, PhD; Gregg C. Fonarow “*/, MD;
Angela Lowenstern, MD; Morten L. Hansen =, MD, PhD; Jannik L. Pallisgaard “=', MD, PhD; Karen P. Alexander, MD;
John H. Alexander “*', MD, MHS; Renato D. Lopes "/, MD, PhD; Christopher B. Granger ', MD;

William R. Lewis, MD; Jonathan P. Piccini “*, MD, MHS; Sana M. Al-Khatib “=, MD, MHS

BACKGROUND: Knowledge is scarce regarding how multimorbidity is associated with therapeutic decisions regarding oral anti-
coagulants (OACs) in patients with atrial fibrillation.

METHODS AND RESULTS: We conducted a cross-sectional study of hospitalized patients with atrial fibrillation using the Get With
The Guidelines-Atrial Fibrillation registry from 2013 to 2019. We identified patients >65 years and eligible for OAC therapy.
Using 16 available comorbidity categories, patients were stratified by morbidity burden. A multivariable logistic regression
model was used to determine the odds of receiving OAC prescription at discharge by morbidity burden. We included 34 174
patients with a median (interquartile range) age of 76 (71-83) years, 56.6% women, and 41.9% were not anticoagulated at
admission. Of these patients, 38.6% had O to 2 comorbidities, 50.7% had 3 to 5 comorbidities, and 10.7% had >6 comor-
bidities. The overall discharge OAC prescription was high (85.6%). The prevalence of patients with multimorbidity increased
from 59.7% in 2014 to 64.3% in 2019 (P trend=0.002). Using 0 to 2 comorbidities as the reference, the adjusted odds ratio
(95% Cl) of OAC prescription were 0.93 (0.82, 1.05) for patients with 3 to 5 comorbidities and 0.72 (0.60, 0.86) for patients
with >6 comorbidities. In those with >6 comorbidities, the most common reason for nonprescription of OACs were frequent
falls/frailty (31.0%).

CONCLUSIONS: In a contemporary quality-of-care database of hospitalized patients with atrial fibrillation eligible for OAC ther-
apy, multimorbidity was common. A higher morbidity burden was associated with a lower odds of OAC prescription. This
highlights the need for interventions to improve adherence to guideline-recommended anticoagulation in multimorbid patients
with atrial fibrillation.
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ent with multiple chronic conditions, so-called
multimorbidity."”* Multimorbidity has been iden-
tified as one of the major healthcare system con-
cerns of the current century.® Older patients with AF
are at higher risk of stroke, and this risk is further in-
creased with multimorbidity.>” The risk of stroke can

O Ider patients with atrial fibrillation (AF) often pres-

be mitigated by treating the patient with oral antico-
agulants (OACs), which in turn increases the risk of
bleeding. Importantly, the net clinical benefit seems
to be in favor of OAC treatment even in octogenarians
or older patients, but randomized data are lacking.8°
However, multimorbidity may influence therapeutic
choices and potentially quality of care.®'® Evidence
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CLINICAL PERSPECTIVE

What Is New?

e In a contemporary quality-of-care database
of hospitalized older patients with atrial fibril-
lation, multimorbidity (=8 comorbidities) was
highly prevalent and the multimorbidity burden
increased significantly from 59.7% in 2014 to
64.3% in 2019.

e A high morbidity burden was associated with
lower odds of oral anticoagulant prescription,
the most common reason for nonprescription
was frequent falls/frailty.

What Are the Clinical Implications?

e These results reveal a gap between current
knowledge and clinical practice and the need
for educational implementation tools to increase
guideline-recommended oral anticoagulants
therapy in patients with multimorbidity and atrial
fibrillation.

Nonstandard Abbreviations and Acronyms

GWTG-AFIB Get With The Guidelines-Atrial
Fibrillation

NOACs novel oral anticoagulants

OACs oral anticoagulants

VKA vitamin K antagonist

suggests that physicians may underestimate the ben-
efit of stroke prevention and overestimate the risk of
bleeding, thus potentially refraining from prescribing
OAGCs in patients with multimorbidity." How multimor-
bidity is associated with therapeutic choices such as
OAC therapy for patients with AF is uncertain.'®'® To
address this uncertainty, we used the GWTG-AFIB
(Get With The Guidelines-Atrial Fibrillation) registry to
determine whether morbidity burden is associated
with therapeutic decisions regarding anticoagulation.

METHODS

Data Sources
We will make our analytic methods available to other
researchers, but we are not able to make the data or
other study materials available to them because of our
lack of ownership of the data.

Data collected through the GWTG-AFIB registry
were used. The registry was started in 2013 by the
American Heart Association as a quality improvement
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database of inpatients with AF to specifically improve
the implementation of class 1 recommendations of
stroke prevention. Quality interventions by GWTG-
AFIB include educational workshops and webinars,
provider education, performance assessment, and
feedback. Details of the registry have been described
previously.' In brief, patients aged >18 years were in-
cluded from 161 participating sites if they were admit-
ted for at least 1 overnight stay and diagnosed with
preexisting or new AF (consisting of both AF and atrial
flutter).

Personnel at each hospital used an online data
management tool to enter data on demographics,
comorbidities, laboratory tests, in-hospital treatment,
AF-related procedures such as ablation and cardio-
versions, and discharge medications. CHA,DS,-VASc
and HAS-BLED (hypertension, abnormal renal and
liver function, stroke, bleeding, labile international
normalized ratio, elderly, drugs or alcohol) scores for
stroke and bleeding risk were entered, as well as a
prespecified list of contraindications to OAC therapy.
The American Heart Association/American College
of Cardiology guidelines at the time of this analy-
sis recommended anticoagulation for patients with a
CHA,DS,-VASc score >2.1

Participating institutions in GWTG-AFIB are required
to comply with local regulatory and privacy guidelines
and to obtain institutional review board approval if re-
quired. Because data were used primarily at the local
site for quality improvement, sites were granted a
waiver of informed consent under the Common Rule.
IQVIA serves as the data collection and registry co-
ordinating center (through their Patient Management
Tool) for GWTG. The Duke Clinical Research Institute
serves as the data analysis center and has an agree-
ment to analyze the aggregate de-identified data for
research purposes. Institutional review board approval
was granted to analyze aggregate de-identified data
for research purposes.

Study Population and Covariates

In this cross-sectional analysis, we included patients
aged >65 years with any admission for AF (but not
lone atrial flutter) from January 2013 to June 2019.
We excluded patients with missing information on
discharge disposition, valvular AF (mechanical valve
or mitral stenosis), those categorized as new-onset
AF but also categorized as having a prior AF pro-
cedure (as these may have been categorized in-
correctly), atrial flutter (as many of these patients
undergo curative ablation, and as a result oral antico-
agulation is often discontinued), patients prescribed
nonoral anticoagulation (eg, heparin), CHA,DS,-VASc
<2, and strict contraindications to OAC treatment as
previously defined and that included prior bleeding
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events, prior intracranial hemorrhage, allergy, recent
operation, or severe comorbid illness (eg, severe
renal or liver disease).'® A wide range of comorbidi-
ties are captured in the GWTG-AFIB. We included
16 comorbidities as listed: hypertension; heart failure
(medical history of/first detected heart failure, car-
diac transplant or cardiomyopathy); coronary artery
disease (medical history of/first detected coronary
artery disease, a prior myocardial infarction or myo-
cardial infarction this hospitalization, percutaneous
coronary intervention; diabetes mellitus (medical his-
tory of/first detected); hypo- or hyperthyroidism; ob-
structive sleep apnea; chronic obstructive pulmonary
disease; cancer; cerebral vascular disease (medical
history of/first detected carotid disease, transient
ischemic attack, stroke, intracranial hemorrhage);
depression; anemia (hemoglobin <10 mg/dL); renal
disease (medical history of renal disease or dialysis);
peripheral vascular disease (medical history of/first
detected atherosclerotic vascular disease); cognitive
impairment; liver disease (medical history of/first de-
tected); and rheumatic heart disease.

For each patient a comorbidity score was calculated
from the sum of each individual comorbidity present
of the 16 comorbidities categories. For the purpose of
this analysis, the cohort was stratified into patients with
0 to 2 comorbidities (low morbidity burden), those with
3 to 5 (moderate morbidity burden), and those with >6
comorbidities (high morbidity burden). Multimorbidity
was defined as >3 comorbidities at admission These
cutoffs were based on a similar prior analysis."”

For patients not prescribped OAC therapy, we as-
sessed documented reasons for not providing OAC
therapy by multimorbidity groups and by age group,
which are prospectively captured in GWTG-AFIB.

Outcomes

The primary outcome of interest was OAC prescrip-
tion at discharge (both OAC on discharge medication
and new prescriptions) among patients in the 3 multi-
morbidity groups. Secondary outcomes of interest in-
cluded novel oral anticoagulants (NOACSs) prescription
vitamin K antagonist (VKA) prescription among those
prescribed OACs at discharge.

Statistical Analysis

Baseline patient and hospital characteristics in pa-
tients with AF are described by multimorbidity groups.
Counts with proportions and medians with interquar-
tile ranges (IQRs) are reported for categorical and
continuous variables, respectively. The Pearson’s chi-
square test was used to compare binary or nominal
categorical variables, and the Kruskal-Wallis test was
used to compare continuous variables or ordinal cat-
egorical variables. Percent standardized differences
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(standardized differencesx100) between the 2 higher
morbidity burden groups versus the lowest morbidity
burden group were calculated. A (percent) standard-
ized difference >10% indicates a significant difference
that requires attention. The distribution of comorbidity
score was presented using histograms and descrip-
tive tables. We also plotted the prevalence of moder-
ate and high morbidity burden including 95% Cls in
patients with AF by year from 2013 to 2019. P value for
trends were calculated using Cochran-Armitage trend
tests from 2013 to 2019. The unadjusted and adjusted
associations between OAC description and morbid-
ity burden were fitted using logistic regression models
with generalized estimating equations, to account for
within-hospital clustering of patients and derive robust
variance estimation. The adjusted models included the
following covariates: age (continuous age and indica-
tor for age >80), sex, race/ethnicity, insurance status,
type of AF, prior antiarrhythmics, body mass index,
blood pressure, heart rate, admission year, control
strategy, hospital region, teaching hospital, number of
beds, rural location, and adult cardiac electrophysiol-
ogy site. We conducted several subgroup analyses.
Among those prescribed OAC at discharge, the asso-
ciation between multimorbidity burden and OAC type
(ie, NOAC and VKA) was analyzed. A second analysis
was conducted to examine the association between
multimorbidity and first-time admission for AF versus
preexisting AF. A third analysis was conducted exclud-
ing patients on OAC therapy at admission. Interaction
terms were tested between multimorbidity groups with
age (>80, <80), sex, and calendar year. Multiple im-
putations were used to handle missing data. Patient
characteristics with <25% missing were imputed using
multiple imputation with 10 data sets before entering
the models. Very few covariates had more than 10%
missingness: body mass index (15.7%), ejection frac-
tion (13.5%) and adult cardiac electrophysiological
site (13.7%). Hospital characteristics were not imputed
(complete case analysis only).

All tests were 2-tailed and statistical significance
was declared when P<0.05. All analyses were per-
formed using SAS software version 9.4 (SAS Institute,
Cary, NC).

RESULTS

Baseline Characteristics

A total of 34 174 patients with AF aged >65 years met
our entry criteria. A flowchart for the patient population
is shown in Figure 1. Overall, the median age (IQR) was
76 years (71-83), 19 356 (56.6%) were women, 30 063
(88.0%) were Caucasian, and 7083 (20.7%) had first
detected AF. At admission 14 324 (41.9%) were on an-
ticoagulation therapy. A total of 13 194 (38.6%) had O to
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Starting AF Population
77,827 patients from 161 sites

-6,488
-1,268
-1,070

-24,068 Age younger than 65 years old

AF type missing

Prior AF procedure=Yes among First Detected AF
Valvular AF (mechanical valve or mitral stenosis)

Patients with AF
44,933 patients from 159 sites

— -406

-2,810

-4,725

-729 Sex or race/ethnicity missing

-64 Medical history missing

-244 Discharge disposition missing
-156 Left against medical advice
In-hospital deaths

-761 CHA,DS,-VASc score 2 2

Strict contraindications for OAC *
-864 Other AC/OAC type missing
Control strategy missing

Final AF Study Population
34,174 patients from 143 sites

Figure 1. Flowchart of the study inclusion.

*Strict contraindications for OAC therapy were prior bleeding events, prior intracranial hemorrhage,
allergy, recent operation, or severe comorbid illness (eg, severe renal or liver disease). AC indicates
anticoagulation; AF, atrial fibrillation; and OAC, oral anticoagulant.

2 comorbidities, 17 331 (60.7%) had 3 to 5 comorbidi-
ties, and 3649 (10.7%) had >6 comorbidities.

The median age was relatively similar across the comor-
bidity groups. However, compared to those with O to
2 comorbidities, those with higher comorbidity burden
were less likely to be Caucasian and more likely to be
men and to have persistent or permanent AF. The renal
function declined in estimated glomerular filtration rate
(median [IQR]) across the comorbidity groups (66 [53—
81] versus 60 [45-74] versus 50 [35-67]) and those with
higher comorbidity burden had increasing (median [IQR])

J Am Heart Assoc. 2020;9:e017024. DOI: 10.1161/JAHA.120.017024

CHA,DS,-VASc (3 [3-4] versus 5 [4-6] versus 6 [5-7])
and HAS-BLED scores (2 [2-3] versus 3 [2-3] versus 4
[3—4]), for those with O to 2 comorbidities, 3 to 5 comor-
bidities, and >6 comorbidities, respectively (Table 1).

Comorbidities and Multimorbidity

The most prevalent comorbidity was hypertension
(81.6%), followed by heart failure (37.8%), coronary
artery disease (36.7%), and diabetes mellitus (28.2%)
(Table 2). The distribution of multimorbidity is shown
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Table 2. Comorbidity Score

Management of Patients With AF by Morbidity Burden

Moderate
Low Comorbidity Comorbidity Burden High Comorbidity
Overall Burden (0-2) (3-5) Burden (26)

Variable N=34 174 N=13 194 N=17 331 N=3649
Morbidities

Hypertension 27 870 (81.6) 8975 (68.0) 15 435 (89.1) 3460 (94.8)

Heart failure/ cardiomyopathy/cardiac transplant, first 12 907 (37.8) 2019 (15.3) 8065 (46.5) 2823 (77.4)

detected heart failure

CAD (medical history of CAD, prior MI, PCI. first 12 530 (36.7) 1744 (13.2) 8040 (46.4) 2746 (75.3)

detected CAD, MI. procedure in this hospital PCI)

Diabetes mellitus (medical history or first detected) 9654 (28.2) 1112 (8.4) 6155 (35.5) 2387 (65.4)

Hypo- or hyperthyroidism 7452 (21.8) 1357 (10.3) 4564 (26.3) 1531 (42.0)

Obstructive sleep apnea 5398 (15.8) 670 (5.1) 3248 (18.7) 1480 (40.6)

Chronic obstructive pulmonary disease 6051 (17.7) 669 (5.1) 3636 (21.0) 1746 (47.8)

Cancer 6727 (19.7) 1243 (9.4) 4100 (28.7) 1384 (37.9)

Cerebrovascular disease (medical history of carotid 6181 (18.1) 779 (5.9) 3753 (21.7) 1649 (45.2)

disease, TIA, stroke, ICH, first detected stroke/TIA/

ICH)

Depression 4618 (13.5) 548 (4.2) 2679 (15.5) 1391 (38.1)

Anemia (Hgb <10 mg/dL) 3920 (11.5) 306 (2.3) 2169 (12.5) 1445 (39.6)

Renal disease (medical history or dialysis) 2005 (5.9) 106 (0.8) 1091 (6.3) 808 (22.1)

Peripheral vascular disease (medical history or first 2460 (7.2) 136 (1.0) 1361 (7.9) 963 (26.4)

detected atherosclerotic vascular disease)

Cognitive impairment 1476 (4.3) 188 (1.4) 889 (5.1) 399 (10.9)

Liver disease (medical history or first detected) 278 (0.8) 21(0.2 145 (0.8) 112 (3.1)

Rheumatic heart disease 119 (0.3) 14 (0.1) 75 (0.4) 30 (0.8)

CAD indicates coronary artery disease; ICH, intracranial cerebral hemorrhage; MI, myocardial infarction; PCI, percutaneous coronary intervention; and TIA,

transient ischemic attack.

in Figure 2. The median (IQR) number of comorbidi-
ties was 3 (2-4) and the mean (SD) was 3.21 (1.76).
The number of patients with AF and multimorbidity
(=3 comorbidities) increased from 59.7% in 2014 to
64.3% in 2019 (P trend=0.002). A similar increase
was observed in the number of patients with high
morbidity burden (=6 comorbidities), which increased
from 9.2% in 2014 to 11.9% in 2019 (P trend <0.001)
(Figure 3).

In-Hospital Treatment

The overall OAC prescription rate at discharge was
85.6%. The rate of discharged with VKA increased
with increasing morbidity burden, 23.9% in the low
comorbidity burden (0-2 comorbidities) versus 39.2%
in the high comorbidity group (>6 comorbidities).
Conversely, the rate of apixaban and rivaroxaban de-
creased with increasing morbidity burden. However,
those with a high morbidity had higher rates of dose
reduction of both apixaban and rivaroxaban. Very
few patients were discharged with edoxaban (n=36),
and dabigatran had similar discharge rates across
morbidity groups. Moreover, patients with high mul-
timorbidity burden were more likely to be treated
with antiplatelet therapy (3.5% in the low comorbidity

J Am Heart Assoc. 2020;9:e017024. DOI: 10.1161/JAHA.120.017024

group versus 14.0% in the high comorbidity group)
and beta blockers (60.3% in the low comorbidity
group versus 76.0% in the high comorbidity group)
and were less likely to undergo ablation (15.4% in
the low comorbidity group versus 9.8% in the high
comorbidity group) and cardioversion (34.0% in the
low comorbidity group versus 29.4% in the high co-
morbidity group). Left atrial appendage occlusion
devices were more common in the high comorbidity
group (6.1%) than those in the low comorbidity group
(2.6%). Those with multimorbidity more often had a
rate control strategy planned (51.1%) compared to
those with low multimorbidity (40.5%) and fewer with
high multimorbidity had planned a rhythm control
(48.9%) as compared with those with low multimor-
bidity burden (59.5%) (Table 3).

Odds of OAC Prescription

The odds of receiving an OAC decreased across in-
creasing number of comorbidities. Compared with
patients with low comorbidity burden (0—2 comorbid-
ities), the adjusted odds ratio (OR) for receiving OAC
therapy in those with 3 to 5 comorbidities was 0.93
(95% ClI, 0.82-1.05) and for those with >6 comorbidi-
ties the adjusted OR was 0.72 (95% CI, 0.60-0.86).
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2 —
> N 34,174
Mean 3.21
Std Deviation 1.76
Median 3
20 - Lower Quartile 2
Upper Quartile 4
Minimum 0
Maximum 13
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Comorbidity score (max =16)

Figure 2. Distribution of comorbidity scores.

Histogram of the comorbidity score distribution with mean, SD, median, lower (25%) quartile, upper (75%) quartile, minimum and

maximum.

For those prescribed OAC at discharge, compared to
low comorbidity burden (0-2), the odds of receiving
NOAC decreased by increasing comorbidity burden.
The adjusted OR for receiving NOAC therapy in those
with 3 to 5 comorbidities was 0.72 (95% CI, 0.67—
0.78) and for those with =6 comorbidities the odds
were 0.59 (95% ClI, 0.50-0.69). Similar association of
lower odds of OAC prescription at discharge among
those with high multimorbidity was found for both
those without prior existing AF and in those with prior
existing AF. For those patients naive to OAC therapy
and compared to low comorbidity burden (0-2), the
odds of receiving OAC decreased by increasing co-
morbidity burden. The adjusted odds ratio for receiv-
ing NOAC therapy in those with 3 to 5 comorbidities
was 0.72 (95% ClI, 0.67-0.78) and for those with >6
comorbidities the odds were 0.59 (95% CI, 0.50-
0.69) (Table 4).

The major difference in documented reasons of
nonprescription of OAC at discharge in those with high
morbidity burden compared to low morbidity burden
was frequent falls/frailty (24.5% versus 31.0%) and
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high bleeding risk (14.2% versus 24.6%). Conversely,
physician preference for nonprescription was more
common in those with low comorbidity burden (15.1%
versus 11.1%) as was patient refusal (17.5% versus
11.9%) (Table 5). A major difference in nonprescription
by age was frequent falls/frailty (42.2% for those aged
>80 years versus 13.0% for those aged between 65
and 80) (Table S1).

There was no interaction between morbidity bur-
den and age (P interaction=0.358) or sex (P interac-
tion=0.244) In analyses evaluating the odds of receiving
an OAC in the low versus high morbidity groups by
year, we found no significant interaction, indicating that
these odds did not vary by year.

DISCUSSION

In a contemporary quality improvement database of
patients with AF aged >65 years and indicated for OAC
therapy, we found that (1) multimorbidity was present in
more than two thirds of the patients, and high morbidity
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Figure 3. Prevalence of multimorbidity burden of >3 and >6 (y-axis) by calendar year (x-axis).
Prevalence of multimorbidity by calendar year is shown for all patients with >3 comorbidities and >6

comorbidities, including 95% CI and P test for trend.

burden was present in more than 1 in 10 patients; (2)
multimorbidity burden increased in prevalence from
2014 to 2019; and (3) the overall prescription rates of
OACs were high (85.6%), but a high morbidity burden
was associated with lower odds of being prescribed
OAC therapy at discharge, particularly because of con-
cerns over fall risk.

Owing largely to an aging population, the overall bur-
den of multimorbidity is increasing. In a quality-of-care
inpatient database with contemporary patients with AF,
the burden of multimorbidity is high and has increased
from 59.7% in 2014 to 64.3% in 2019 (not counting the
prevalence of comorbidity in 2013, as we only included
173 patients that year). This stresses the importance of
adequate treatment in this population. In other regis-
tries of patients with AF, such as GARFIELD-AF (Global
Anticoagulant Registry in the Field-Atrial Fibrillation)
and the UK Biobank, the presence of comorbidity is
high and has been associated with an increased risk
of all-cause mortality, stroke, and major bleeding.’®®

In older patients with AF, the risk of stroke and
the risk of OAC-associated bleeding are increased.
Multimorbidity further increases the risks of stroke and
bleeding. Thus, the choice to anticoagulate is usually
determined by weighing the risk of stroke against the
risk of bleeding. Studies have repeatedly shown that
the risk of stroke is higher than the risk of major bleed-
ing, even in the most frail and older population, and
lower risk of bleeding has been observed with NOAC
use, in particular apixaban.?® These facts along with
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our finding of decreased OAC use with increased mor-
bidity burden are concerning.

OAC Prescription

Prior results from the GWTG-AFIB registry have re-
ported higher OAC prescription rates of 93.5% in
the whole registry and 94.9% among patients with
AF and heart failure.'®?' The discrepancies between
prior studies and our study are most likely related
to the inclusion of only patients with nonvalvular
AF and patients aged >65 years. Most studies on
the odds of OAC prescription in older patients with
AF have primarily addressed patients with frailty. A
meta-analysis of patients with AF and frailty and OAC
treatment has found no association between frailty
and OAC prescription at hospital discharge (pooled
adjusted OR 0.40 [95% Cl, 0.13-1.23]).?? In a single-
center study of admitted patients with AF (n=550) as-
sessing the relationship between OAC prescription,
frailty, and Charlson comorbidity score showed that
the odds of OAC prescriptions were lower for every
point increase in Charlson Comorbidity Index but
they found no association with frailty status.?® A simi-
lar analysis of older patients with AF conducted in the
Danish nationwide registries also found a significant
decreased odds of OAC prescription by morbidity
burden.?* Our results show that high morbidity bur-
den conferred lower odds of OAC prescription and
a treatment strategy favoring VKA over NOACs. This
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Table 4. Odds Ratio of Discharge Treatment

Management of Patients With AF by Morbidity Burden

Unadjusted Analysis Adjusted Analysis*
Comorbidity
Outcomes Score OR (95% CI) P Value OR (95% CI) P Value
Total study cohort (n=34 174)
OACs prescribed at discharge (Yes vs No) 0.4010 0.0119
0-2 Reference Reference
3-5 1.00 (0.89-1.12) 0.9909 0.93 (0.82-1.05) 0.2587
>6 0.92 (0.77-1.09) 0.3457 0.72 (0.60-0.86) 0.0002
OAC type (NOACs vs VKA, among those <0.0001 <0.0001
prescribed OAC)
0-2 Reference Reference
3-5 0.65 (0.61-0.69) <0.0001 0.72 (0.67-0.78) <0.0001
>6 0.49 (0.42-0.57) <0.0001 0.59 (0.50-0.69) <0.0001
First detected AF (n=7083)
OACs prescribed (Yes vs No) 0.1768 0.0562
0-2 Reference Reference
3-5 0.93 (0.81-1.05) 0.2463 0.91 (0.79-1.06) 0.2374
>6 0.78 (0.62-0.98) 0.0357 0.65 (0.51-0.83) 0.0004
OAC type (NOACs vs VKA, among those 0.0006 0.0076
prescribed OAC)
0-2 Reference Reference
3-5 0.64 (0.50-0.82) 0.0003 0.68 (0.55-0.84) 0.0005
>6 0.53 (0.37-0.75) 0.0003 0.59 (0.42-0.82) 0.0017
Preexisting AF (n=27 091)
OAGCs prescribed (Yes vs No) 0.2766 0.0833
0-2 Reference Reference
3-5 0.96 (0.85-1.08) 0.4933 0.94 (0.82-1.08) 0.3983
>6 0.86 (0.71-1.04) 0.1101 0.77 (0.62-0.94) 0.0118
OAC type (NOACs vs VKA, among those <0.0001 <0.0001
prescribed OAC)
0-2 Reference Reference
3-5 0.69 (0.63-0.75) <0.0001 0.72 (0.67-0.79) <0.0001
>6 0.53 (0.45-0.62) <0.0001 0.58 (0.49-0.68) <0.0001
Patients naive to OAC (n=14 324)
OACs prescribed (Yes vs No) 0.0036 0.0027
0-2 Reference Reference
3-5 0.81 (0.71-0.93) 0.0022 0.84 (0.74-0.96) 0.0117
>6 0.64 (0.53-0.77) <0.0001 0.59 (0.48-0.73) <0.0001
OAC type (NOACs vs VKA, <0.0001 0.0008
among those prescribed OAC)
0-2 Reference Reference
3-5 0.64 (0.56-0.74) <0.0001 0.70 (0.60-0.82) <0.0001
>6 0.46 (0.35-0.59) <0.0001 0.55 (0.44-0.69) <0.0001

AF indicates atrial fibrillation; NOACs, novel oral anticoagulants; OAC, oral anticoagulants; and VKA, vitamin K antagonist.
*Model adjusted for age (agexindicator variable for age >80), sex, race/ethnicity, insurance status, type of atrial fibrillation, prior antiarrhythmic, body mass
index, systolic blood pressure, heart rate, control strategy, admission year, hospital region, teaching status, number of beds, rural location, adult cardiac

electrophysiology site.

may be explained by the decline in renal function in as a reduced dose of NOACs still can be efficacious
those with a high burden of comorbidity. A similar in patients with renal dysfunction.?® Furthermore, in
trend toward use of VKA over NOACs in patients with OAC naive patients, we observed even lower odds
decreased renal function was found in previous stud- of OAC prescription in the presence of high multi-
ies from GWTG-AFIB.'®?! This is an interesting finding morbidity. Lower rates of OAC prescriptions in these
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Table 5. Documented Reasons for Those Not Receiving OAC at Discharge, Stratified by Morbidity Burden

Moderate High
Low Comorbidity Comorbidity Comorbidity
Overall Burden (0-2) Burden (3-5) Burden (>6) SD: 3-5 SD: >6
Variable N=4935 N=1890 N=2484 N=561 P Value vs 0-2 vs 0-2
OAC relative contraindications
Any contraindications to 3523 (71.4) 1263 (66.8) 1856 (74.7) 404 (72.0) <0.0001 17.4 1.3
anticoagulation therapy
OAC relative contraindication categories
Unable to adhere/monitor 157 (3.2) 58 (3.1) 81 (3.3) 18 (3.2) 0.9370 11 0.8
Occupational risk 4(0.1) 2(0.1) 1(0.0) 1(0.2) 0.5200 2.4 1.9
High bleeding risk 941 (19.1) 268 (14.2) 535 (21.5) 138 (24.6) <0.0001 19.3 26.6
Frequent falls/frailty 1411 (28.6) 463 (24.5) 774 (31.2) 174 (31.0) <0.0001 14.9 14.6
Patient refusal/preference 862 (17.5) 363 (19.2) 432 (17.4) 67 (11.9) 0.0004 47 20.1
Physician preference 744 (15.1) 327 (17.3) 355 (14.3) 62 (11.1) 0.0004 8.3 18.0
Need for dual antiplatelet 54 (1.1) 10 (0.5) 34 (1.4) 10 (1.8) 0.0076 8.7 1.7
therapy
Transient or reversible 63 (1.3) 28 (1.5) 30(1.2) 5(0.9) 0.5007 2.4 5.5
causes of atrial fibrillation
Physician preference only 485 (9.8) 218 (11.5) 230 (9.9) 37 (6.6) 0.0010 7.5 17.3
Moderate contraindications® 1982 (40.2) 697 (36.9) 1056 (42.5) 229 (40.8) 0.0008 11.5 8.1

Not all patients without OAC prescription had a relative contraindication available. Patients could have more than 1 contraindication. OAC indicates oral

anticoagulants.

*Moderate contraindications include any relative contraindication except frailty or physician preference.

patients could be explained in part by the contem-
porary lack of guidelines for patients with AF and
multimorbidity, the perceived high bleeding risk, and
a possible misconception of the outcomes of OAC
when patients fall. We found that many patients with
a high multimorbidity burden (1275 patients, 35.0%)
were not on OAC therapy, the most common docu-
mented reasons being frequent falls, frailty, and high
bleeding risk. In the ORBIT AF registry, the most
common reasons for no OAC therapy among eligible
patients were patient refusal and a history of falls or
frailty.?® Similarly, in a previous study in the GWTG-
AFIB registry, of all patients with AF eligible for OAC
who were not on one, the most common reasons
for no anticoagulation were frequent falls and frailty.'®
Although studies that have evaluated OAC therapy,
primarily VKA, in patients with frequent falls have
been conflicting, most studies have found that the
risk of bleeding is very low unless the patient is falling
very frequently at up to 300 times per year. The risk
may even be lower when treated with NOACs.?"-8" A
high bleeding risk was the other major factor driving
nonprescription of OACs. However, there is growing
evidence that the net clinical benefit of OAC therapy,
in particular in the era of NOACs, outweighs the
bleeding risk in most cases with a favorable safety
profile even in patients with high HAS-BLED scores,
including patients with multimorbidity.3%2% In patients
aged more than 80 years, although most studies
have found a positive net clinical benefit of using
an OAC, the evidence of benefit is less clear and

J Am Heart Assoc. 2020;9:e017024. DOI: 10.1161/JAHA.120.017024

randomized data are lacking.®343% A recent post hoc
analysis from ARISTOTLE (Apixaban for Reduction in
Stroke and Other Thromboembolic Events in Atrial
Fibrillation) further substantiated this point. The study
found that the benefit of apixaban over warfarin in
terms of efficacy and safety was preserved in those
with multimorbidity. The study replicated the find-
ing that multimorbidity was associated with worse
outcomes of death, stroke, and major bleeding, but
also found that those with multimorbidity treated with
apixaban had significantly lower rates of bleeding
compared to those treated with warfarin.'”

Our results highlight a gap between current
knowledge and clinical misperceptions regarding
the benefits and risks of OAC therapy and under-
score the need for initiatives that improve the use
of OAC therapy in patients with high multimorbidity.
One such strategies was recently demonstrated in
the IMPACT-AF trial (@ multifaceted intervention to
improve treatment with oral anticoagulants in atrial
fibrillation). The multifaceted intervention included
patient and provider education on anticoagulation
therapy and showed an increase in guideline-recom-
mended prescription and compliance of anticoagu-
lation therapy.®®

Limitations

This study has some limitations. We included only
patients with nonvalvular AF. Although we excluded
patients with strict contraindications to OAC therapy,
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some may have had relative contraindications to OAC
therapy that were not collected. Because of the lack of
data on indications for OACs in GWTG-AF, we were not
able to exclude patients who were on an OAC for rea-
sons other than AF. We did not have any frailty assess-
ment available; however, a standard definition for frailty
is currently not used across studies, which limits the
evaluation of the impact of frailty. We used a cumula-
tive count of comorbidities, which has previously been
used as a marker of frailty.3"38 The cumulative count of
comorbidities provides a convenient and reproducible
way of assessing functional impairment. As frailty was
not collected in the GWTG-AF registry, the cumulative
count of comorbidities is the best alternative. One im-
portant limitation was that the severity of each comor-
bidity was not available, and both cardiovascular and
noncardiovascular comorbidities contributed equally
to the assessment of the morbidity score. Although we
treated all comorbidities as having the same weight,
the different comorbidities (eg, hypertension, coro-
nary artery disease, cognitive deficit, hypothyroidism,
or depression, etc) do not portend the same risk of
AF or AF-related complications. However, studies on
measuring multimorbidity have concluded that simple
measures, such as a simple count of chronic diseases
or of prescribed medications, are almost as good at
predicting healthcare use as more sophisticated meth-
0ds.3%40 For our analysis, we believe that the number
of comorbidities, and not just their severity, likely in-
fluences clinical decisions regarding oral anticoagula-
tion and subsequent outcomes. Patient selection may
have played a role, as these patients were recruited in
a quality-of-care inpatient database whose aim was to
improve stroke prevention in hospitalized patients with
AF, potentially limiting the generalizability of the results.
Patients treated in other healthcare settings may have
different prescription rates dependent on comorbidity
burden.

CONCLUSIONS

In a nationwide US quality improvement database of
patients with AF aiming to improve stroke prophylaxis,
we found that multimorbidity was highly prevalent; it
was present in more than two thirds of patients with
nonvalvular AF aged >65 years. From 2014 to 2019 the
burden of multimorbidity increased. Although we found
high prescription rates for OAC therapy (86.5%), a high
morbidity burden was associated with lower odds of
OAC prescription with frequent falls/frailty being the
most common reason for nonuse. These results high-
light a gap between current knowledge and clinical
practice and the need for educational implementation
tools to increase guideline-recommended OAC ther-
apy in patients with AF and multimorbidity.
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Table S1. Reasons for non-prescription of OAC therapy by age.

Variable Overall | Age 65-80 Age >80 | P Value | SD: 65-80
N=4,935 N=2,293 N=2,642 vs >80
82 (74 -
Age, median (IQR) 89) | 73(69-77) | 88(84-92) <.0001 331,1
OAC
Contraindications
Any Contraindications
to Anticoagulation 3,523
Therapy (71.4) | 1,457 (63.5) | 2,066 (78.2) <.0001 32,7
Unable to
Adhere/Monitor 157 (3.2) 77 (3.4) 80 (3.0) 0,5100 1,9
Occupational Risk 4(0.1) 1(0.0) 3(0.1) 0,3893 2,5
941
High Bleeding Risk (19.1) | 444(19.4) | 497 (18.8) 0,6227 1.4
1,411
Frequent Falls/Frailty (28.6) | 297 (13.0) | 1,114 (42.2) <.0001 69,2
Patient 862
Refusal/Preference (175) | 384 (16.7) | 478(18.1) 0,2143 3,5
744
Physician Preference (15.1) | 400(17.4)| 344(13.0 <.0001 12,3
Need for Dual
Antiplatelet Therapy 54 (1.1) 33 (1.4) 21 (0.8) 0,0300 6,1
Transient or reversible
causes of atrial
fibrillation 63 (1.3) 36 (1.6) 27 (1.0) 0,0872 4,8
Physician Preference
Only 485(9.8) | 308 (13.4) 177 (6.7) <.0001 22,5
Moderate
Contraindications (any
contraindication except
frailty or physician 1,982
preference) (40.2) | 935(40.8) | 1,047 (39.6) 0,4123 2,3

IQR, interquartile range.






