Physician practices regarding contraindications to oral
anticoagulation in atrial fibrillation: Findings from the
Outcomes Registry for Better Informed Treatment of
Atrial Fibrillation (ORBIT-AF) registry
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Background Oral anticoagulation (OAC) therapy reduces the risk of thromboembolic events associated with atrial
fibrillation (AF), yet a substantial proportion of patients with AF are not prescribed OAC. The aim of this study is to describe the
frequencies of and factors associated with OAC contraindications in contemporary clinical practice.

Methods We analyzed data from the ORBIT-AF study, a national, prospective, outpatient registry of incident and
prevalent AF. Oral anticoagulation contraindications were uniformly collected at enrollment by site personnel using a
predefined list. Baseline patient and provider characteristics were compared between participants with and without
documented OAC contraindications.

Results From June 2010 to August 2011, 10,130 patients 18 years or older with electrocardiographically documented
AF were enrolled at 176 practices. Of these, 1,330 (13.1%) had contraindications documented at the baseline visit: prior
bleed (27.7%), patient refusal/preference (27.5%), high bleeding risk (18.0%), frequent falls/frailty (17.6%), need for dual
antiplatelet therapy (10.4%), unable to adhere/monitor warfarin (6.0%), comorbid illness (5.3%), prior intracranial
hemorrhage (5.0%), allergy (2.4%), occupational risk (0.8%), pregnancy (0.2%), and other (12.6%). Among patients with
reported contraindications, 30.3% were taking warfarin or dabigatran, as compared with 83.0% of those without reported
contraindications. Besides “patient refusal/preference,” being labeled as having frequent falls or being frail was associated
with the lowest OAC use among patients with high stroke risk.

Conclusions Contraindications to OAC therapy among patients with AF are common but subjective. Many patients with
reported contraindications were receiving OAC, suggesting that the perceived benefit outweighed the potential harm posed by
the relative contraindication. (Am Heart ] 2014;167:601-609.e1.)

Oral anticoagulants (OACs) reduce the risk of thrombo-
embolic events associated with atrial fibrillation (AF), > yet
recent evidence suggests that many high-risk patients with
AF are not taking OAC.®> Underuse of OAC is often
attributed to treatment contraindications that create an
unfavorable risk/benefit profile for OAC therapy. Evidence
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suggests that old age, language abilities, race, and patient-
related and provider-related reasons may determine which
patients receive OAC,*? yet little is known about the major
factors associated with documented OAC contraindica-
tions in contemporary practice. Furthermore, perceived
OAC contraindications are highly variable and often differ
from one provider to another. Recent evidence suggests
that anticoagulation treatment decisions are more likely to
be driven by perceived risks (such as adverse bleeding
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events) than by perceived benefits (such as stroke risk
erllCtiOﬂ),6’7 but the extent to which this is reflected in the
specific contraindications documented by the provider
is unknown.

In this study, we aimed to describe patterns of
documented contraindications to OAC therapy measured
at baseline in a large, contemporary outpatient AF cohort.
We also aimed to assess associations between clinical and
demographic factors and overall OAC contraindications,
according to whether contraindications were related to
an active or past clinical condition (“event related”) or
were related to patient preference or perceived inability
to adhere to the prescribed medication and monitoring
regimen (“patient-related”).

Methods
Study population

We used data from the ORBIT-AF study. The study design and
population of ORBIT-AF have been described in detail.® Briefly,
ORBIT-AF is a national, prospective registry to improve the quality
of care and outcomes for patients with AF. Eligible patients 18
years and older who were able to provide informed consent and
follow-up information were consecutively enrolled at 176 sites
nationwide. Participating sites were selected to be geographically
representative and to include a diverse set of providers who
manage patients with AF, including cardiologists, electrophysiol-
ogists, and primary care providers. Study design and management
were conducted by the Duke Clinical Research Institute. Using
information from the medical record, sites entered data on
demographics, clinical comorbidities, AF treatment strategy, and
provider characteristics into an interactive, Web-based data
collection form. Longitudinal information was collected at 6-
month intervals for 2 years after initial enrollment and included
information on vital status, hospitalizations, bleeding events,
pharmacotherapy, procedures, and quality of life.

From June 2010 to August 2011, 10,132 patients were
enrolled in ORBIT-AF. We excluded 2 patients with missing
information on OAC contraindications, for a final study
population of N = 10,130 from 176 sites.

OAC contraindication

The primary study outcome was any documented contraindi-
cation to OAC therapy documented by the provider at the baseline
enrollment visit and documented in the medical record. For all
patients with a contraindication to OAC, providers were asked to
select 1 or more specified contraindications from a predefined list.
The following contraindications were collected: allergy to OAC,
comorbid illness, prior intracranial hemorrhage, pregnancy, prior
bleed, patient refusal/preference, inability to adhere to/monitor
therapy, high bleeding risk, need for dual antiplatelet therapy,
occupational risk, frequent falls/frailty, and other. Respondents
could select more than 1 contraindication from the predefined list.
The set of specific OAC contraindications was selected and
approved based on clinical relevance by the ORBIT-AF executive
committee during the study design phase. We assessed the
association of contraindications with objective bleed risk using the
ATRIA bleeding score® and objective AF stroke risk using the
CHADS, "’ and CHA,DSVASc ' scores.
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Event-related and patient-related contraindications

We conducted a set of secondary analyses to determine the
association between baseline characteristics and 2 contrain-
dication subtypes: event-related contraindications and patient-
related contraindications. Eventrelated contraindications in-
cluded the following: prior intracranial hemorrhage, prior
bleed, allergy, comorbid illness, and pregnancy. Patient-
related contraindications were identified for patients who
listed any non-event-related contraindication (patient refusal/
preference, inability to adhere to/monitor therapy, high
bleeding risk, need for dual antiplatelet therapy, occupational
risk, frequent falls/frailty, and other). Patients with both an
eventrelated and a patientrelated contraindication listed
were classified as both.

Statistical analysis

We compared specific OAC contraindication category
rates by age, bleeding risk, and stroke risk using Pearson
x? tests for categorical variables. Next, we compared the
distribution of baseline characteristics between patients
with a documented contraindication to OAC therapy and
those without using Pearson X2 tests for categorical
variables and Wilcoxon rank sum tests for continuous
variables. We also compared OAC treatment rates within
each contraindication category and by CHADS, score using
Pearson X2 tests. To determine factors associated with OAC
contraindication, we constructed multivariable logistic re-
gression models with the binary outcome of any contrain-
dication documented at baseline vs none. All models were
fit using generalized estimating equations (GEEs) with
exchangeable working correlation matrix to account for
within-site clustering.'?

Candidate variables for modeling were selected using
clinical knowledge and included demographics, relevant
comorbidities, AF diagnosis type, management strategy, past
procedures and interventions, laboratory data, and vital signs.
The full list of candidate variables for modeling is provided in
online Appendix. Continuous variables were evaluated for
nonlinearity with the outcome, and nonlinear relationships
were addressed by using linear splines. Missing data were
multiply-imputed, and final estimates and SEs reflect the
combined analysis for 5 imputed data sets. Final estimates are
presented as odds ratios with corresponding 95% CIs. Rates of
missing data were less than 2% for all candidate variables in
the model, with the following exceptions: level of education
(4.3%) and hematocrit (11%). We used backward selection
with a stay criterion of 0.05 on the first imputed data set to
obtain a set of factors in which each factor was independently
associated with a documented baseline contraindication. We
repeated this strategy for the secondary binary outcomes of
event-related contraindication (vs no event-related contrain-
dication) and patient-related contraindication (vs no patient-
related contraindication).

All statistical analyses for this study were performed using SAS
software (version 9.3; Cary, NC). All P values presented are 2
sided. All ORBIT-AF participants provided written informed
consent prior to study participation. The Duke Institutional
Review Board approved the ORBIT-AF Registry, and participat-
ing sites obtained approval from local institutional review
boards prior to entering patient data.
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Table I. Documented OAC contraindications”(percent) overall and by patient age, bleeding, and stroke risk

Age (y) ATRIA bleeding score CHADS, CHA,DS>-VASc
Overall
(n= <75(n 275(n <5(n 25(n <2(n= >2(n= <2(n 22(n=

Contraindicationt 1330) =493) =837) PS5 =929) =400) PS 312) 1018) PS5 =81) 1249) PS
Prior bleed 27.7 21.1 317 <0001 21.6 420 <0001 167 31.1 <0001 13.6 28.7 .003
Patient refusal 27.5 31.6 25.1 .01 30.6 20.5 .0002 42 23.1 <0001 48.2 26.2  <.0001
High bleeding risk 18.0 15.4 19.5 .06 137 278 <0001 103 20.3 <0001 6.2 18.7 .004
Frequent falls/frailty 17.6 59 24.5 <0001 148 24.0 <.0001 7.4 20.7  <.0001 2.5 18.6 .0002
Need for dual APT 10.4 12.0 9.4 .14 12.3 6.0 .001 10.9 10.2 73 4.9 10.7 .10
Unable to adhere 6.0 7.3 53 13 6.9 4.0 .04 5.1 6.3 45 6.2 6.0 .95
Comorbid lllness 53 6.1 4.8 .30 3.4 9.5 <.0001 3.2 5.9 .06 2.5 5.4 .24
Prior intracranial 5.0 5.1 4.9 .89 5.1 4.8 .81 3.2 55 .10 3.7 5.0 .59

hemorrhage
Allergy 2.4 3.9 1.6 .01 3.0 1.0 .03 35 2.1 14 37 2.3 A3
Occupational risk 0.8 1.4 0.5 .07 1.1 0.3 13 1.9 0.5 .01 2.4 0.7 .09
Pregnancy 0.2 0.4 0.1 .29 0.2 0.3 .90 0.3 0.2 .69 0.0 0.2 .66
Other 12.6 15.8 10.6 .01 14.5 7.8 .001 18 10.9 .001 247 11.8 .001

* Among patients who listed a contraindication.
1 Respondents could select more than 1 contraindication.
§Pearson X fests.

Results

Of the 10,130 patients enrolled in ORBIT-AF, 1,330
(13.1%) had contraindications to OAC. Table I shows the
distribution of specific OAC contraindications among
ORBIT-AF patients who listed a contraindication. Overall,
the most commonly reported contraindications were
patient refusal and prior bleed, both of which were listed
for more than one-quarter of contraindicated patients.
Other commonly listed contraindications were high
bleeding risk (18.0%), frequent falls/frailty (17.6%),
other (12.6%), and need for dual antiplatelet therapy
(10.4%). Patients 75 years and older were more likely
have prior bleed, frequent falls/frailty, and high bleeding
risk documented as reasons for nontreatment compared
with younger patients, who were more likely to list
contraindications related to patient refusal. Of note,
physician-reported contraindications of “high bleeding
risk” and “frequent falls/frailty” were associated with
higher objective bleeding risk (ATRIA bleeding score).

Given that assessment of OAC contraindication is most
relevant in patients with indication for treatment, we
examined the distribution of contraindications stratified
by CHADS, score. A small percentage of the population
with contraindications had a CHADS, score of 0 (6.5%);
therefore, we combined these patients and those with a
CHADS, score of 1 into a single category. Compared with
patients without contraindications, those with documen-
ted contraindications had a higher mean CHADS, score
(2.5 vs 2.2) (Table II) and were more likely to be classified
as high stroke risk (CHADS, >2; 76.5% vs 70.5%). The
distribution of specific contraindications differed by
estimated stroke risk (Table I). Among patients with
low stroke risk (CHADS, < 2) and with contraindications,
the most common contraindication was patient refusal
(42%), nearly twice the frequency as in patients with high

stroke risk (CHADS, >2). Compared with patients with
low stroke risk, patients with high stroke risk were more
likely to list prior bleed (31.1% vs 16.7%), high bleeding
risk (20.3% vs 10.3%), and frequent falls/frailty (20.7% vs
7.4%) as OAC contraindications.

The distribution of baseline characteristics by docu-
mented contraindications is shown in Table II. Patients
with an OAC contraindication were older on average than
patients without a documented contraindication. Patients
with contraindications were more likely to have conges-
tive heart failure, chronic kidney disease, history of
stroke, history of myocardial infarction (MI), and
peripheral vascular disease than noncontraindicated
patients. Similarly, patients with contraindications had
both higher objective bleed (ATRIA) and stroke risk
(CHADS, and CHA,DS,-VASc) scores.

Only 30% of patients with a documented contraindica-
tion were taking OAC compared with 83% of those
without a documented contraindication (P < .0001)
(Table II). Among patients with documented contraindi-
cations who were still taking OAC, the most commonly
listed contraindications were prior bleed (25.8%), need for
dual antiplatelet therapy (24.3%), and high bleeding risk
(15.4%) (Table IID).

Correlates of contraindications

Prior cardioversion, higher hematocrit, higher educa-
tion, higher body mass index and higher glomerular
filtration rate (GFR) were all independently associated
with decreased odds of a documented contraindication of
any type. Factors independently associated with in-
creased odds of any OAC contraindication included age
>75 vyears, smoking history, prior stroke, prior MI,
cognitive impairment/dementia, sinus rhythm, and prior
AV node ablation (Figure 1).
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Table Il. Baseline characteristics of patients with AF by OAC contraindications documented at baseline
Patients without contraindications Patients with contraindications
Variable* (n = 8800; 86.9%) (n = 1330; 13.1%) Pt
Age (y), median (IQR) 74.0 (66.0-81.0) 79.0 (70.0-85.0) <.0001
Male gender 58.0 55.5 .0855
Black race 4.9 57 4112
Comorbidities
Heart failure 31.9 36.6 .0006
Prior stroke 8.4 12.1 <.0001
Prior MI 15.2 20.2 <.0001
Chronic kidney disease 33.1 41.1 <.0001
Peripheral vascular disease 12.6 18.4 <.0001
Smoking history 477 52.3 .0018
Frailty 4.5 14.2 <.0001
Obstructive sleep apnea 18.4 16.8 1535
CHADS,, mean (SD) 2.2(1.3) 2.5(1.4) <.0001
CHA,DS,-VASc, mean (SD) 3.8(1.8) 4.3(1.8) <.0001
ATRIA bleeding score, mean (SD) 2.7 (1.9) 3.5(2.2) <.0001
AF diagnosis
First detected/new onset 4.9 37 .006
Paroxysmal 50.2 527
Persistent 17.2 14.2
Permanent 27.7 29.4
Geographic region
Midwest 26.3 21.4 .0007
Northeast 25.3 27.4
South 34.4 35.1
West 14.0 16.1
Education
Some high school 13.3 18.7 .0001
High school 51.3 49.3
College 227 21.2
Postgraduate 8.3 7.4
Provider specialty
Cardiology 79.7 82.3 .0236
Internal medicine/primary care 67.5 65.4 .1381
Electrophysiology 17.2 14.8 0277
Neurology 2.2 1.7 2121
Currently taking OAC* 83.0 30.3 <.0001

Abbreviation: IQR, Interquartile range.
*All data presented as percentages unless otherwise indicated.

t P values from Pearson x? for categorical variables and Wilcoxon rank sum for continuous variables.

+Warfarin or dabigatran.

Overall, 78.5% of contraindications listed were patient
related, compared with 37.1% that were event related.
Patients with high stroke risk reported event-related
contraindications (41.4%) more commonly than patients
with low stroke risk (23.4%). Patients 75 years and older
had a similar rate of patientrelated contraindications
(78.3%) as younger patients (78.9%) but a higher rate of
event-related contraindications (39.7% vs 32.9%).

Results from the multivariable analyses of event-related
contraindications are shown in Figure 2. For models of
baseline characteristics and patient-related contraindica-
tions, associations were similar for all variables in
magnitude and direction to those from the model of
any contraindication, except for prior stroke, prior MI,
and estimated GFR, which were no longer significant
(data not shown). Event-related contraindications were
inversely associated with higher hematocrit, prior car-

dioversion, and higher GFR. Presence of an implanted
device, male gender, prior MI, chronic obstructive
pulmonary disease, older age, and prior stroke were all
positively associated with event-related contraindication.

OAC treatment by specific contraindication

To assess the relative nature of documented OAC
contraindications in clinical practice, we examined
treatment rates within each specific contraindication
category (Figure 3). To promote stability in estimates, we
included only categories with at least 15 patients with
that specific contraindication documented. The lowest
OAC treatment rates were observed among patients with
contraindications due to patient refusal or preference,
frequent falls/frailty, and other, whereas the highest rates
were observed among patients with contraindications
due to comorbid illness, inability to adhere/monitor
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Table IlI. Patients with a documented contraindication” who
were sill treated with OACT: distribution of contraindications

Contraindication* % (n = 403)
Prior bleed 25.8
Need for dual antiplatelet therapy 24.3
High bleeding risk 154
Frequent falls/frailty 14.4
Patient refusal/preference 12.4
Comorbid illness 8.2
Unable to adhere/monitor 6.2
Prior intracranial hemorrhage 4.5
Allergy 2.0
Occupational risk 1.5
Pregnancy 0.5
Other 8.4

* Among patients who listed a contraindication.
+Warfarin or dabigatran.
1 Respondents could select more than 1 contraindication.

warfarin, and need for dual antiplatelet therapy. When
examining treatment within each contraindication stra-
tum by CHADS, score (<2 and >2) (Figure 4), we found
higher treatment rates among patients with high stroke
risk for most contraindication categories. However, we
observed similar or higher OAC treatment rates among
patients with low stroke risk for patients with contrain-
dications due to prior bleed, high bleeding risk, inability
to adhere/monitor warfarin, and need for dual antiplate-
let therapy. Among patients with high stroke risk
(CHADS, score =>2), particularly low use of OAC was
seen in those labeled as having frequent falls or frail.

Discussion

Proper use of anticoagulation is vital to reducing stroke
risk among patients with AF, yet OAC is substantially
underused in clinical practice.4’13’14 We examined
patterns of OAC contraindication and associated baseline
factors in a large contemporary outpatient population of
AF. Our major findings are as follows: (1) 13.1% of
patients in our study population had a documented
contraindication to OAC at baseline; (2) patients with
perceived contraindications were, on average, older,
sicker, and more often frail, but also at higher stroke risk;
(3) the most common specific contraindications were
patient refusal, prior bleed, frequent falls/frailty, and high
bleeding risk; (4) patients with low stroke risk were more
likely to report patient refusal as the reason for
nontreatment, whereas higher-risk patients more often
reported reasons related to frequent falls and history of
bleeding; (5) of patients with AF and with a contraindi-
cation to OAC, 30% were still taking OAC at the baseline
study visit; and (6) having frequent falls or being labeled
as frail was associated with a notably low frequency of
OAC use among patients at high risk for stroke.

Current estimates of OAC contraindication are highly
dependent on the selected definition of “contraindica-

O'Brien et al 605

tion” and, as a result, vary widely across studies. Results
from our study are similar to those from electrocardio-
gram-confirmed patients with AF seen in general
medicine clinics in the United Kingdom, which docu-
mented a “major contraindication” rate of 13%.'” In a
retrospective review of patients with AF managed by
primary care providers, contraindications were reported
for 18% of patients when classifying contraindications
according to warfarin treatment guidelines in the package
insert. '® Similar estimates have been reported from other
analyses using comparable definitions of OAC contrain-
dications. '’ Conversely, other studies have estimated
OAC contraindication rates as high as 50% to 66%.'®"?
The Cardiovascular Health Study reported a “potential
contraindication” rate of 58% when using an expanded
set of contraindications that included consumption of
more than 28 alcoholic drinks per week, a score in the
lowest 5% of cognitive function measures, or a history of
falls.”® Our study expands on existing work by
characterizing specific contraindications to OAC in a
large, US-based AF cohort. In addition to assessing
overall contraindication patterns, we incorporated
comprehensive clinical information to assess the influ-
ence of stroke risk on OAC treatment among contra-
indicated patients, an integral element to OAC treatment
decisions that has been infrequently considered in prior
analyses. Furthermore, because information on contra-
indications was collected for all patients, we were able
to examine OAC contraindication patterns independent
of treatment status, an advantage compared with
analyses that collect contraindication information only
among untreated patients.

We found associations between a number of baseline
characteristics and OAC contraindications in multivar-
iable regression models. Higher hematocrit and esti-
mated GFR were associated with a decreased
likelihood of OAC contraindication, whereas older
age, prior stroke, prior MI, and cognitive impairment/
dementia were associated with increased odds of OAC
contraindication. These results indicate that a patient's
comorbidity burden independently contributes to the
likelihood of receiving OAC, even after accounting for
patient age. These associations were in the same
direction and even greater in magnitude for models of
event-related contraindications.

There is currently a lack of consensus on which OAC
contraindications should be considered “absolute” and
which should be considered “relative.” The Medical
Services Commission of British Columbia has published a
set of absolute contraindications to warfarin therapy,
including the presence of severe or active bleeding
diathesis, nonadherence to medication or INR monitoring,
pregnancy, and allergy or intolerance to warfarin. The
same set of guidelines lists a set of relative contraindica-
tions, including uncontrolled hypertension, severe liver
disease, and recent surgery involving the nervous system,
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Figure 1
OR*  (95% CI)
Prior cardioversion —_— 0.73  (0.64 - 0.84)
High school graduate — 0.76 (0.64-0.89)
Higher hematocrit* —— 0.79 (0.74—-0.84)
College graduate —_— 0.79 (0.66 —0.96)
Higher eGFRY —— 0.87 (0.82-0.93)
Higher BMT! —— 0.89  (0.83-0.95)
Smoking history . 118 (1.05-1.33)
Sinus rhythm — 1.19 (1.05-1.34)
Prior stroke —_——— 122 (1.02-1.48)
Prior MI —_— 126 (1.08 —1.46)
Age>=75 Years — 131 (1.15-149)
Cog. Imp./dementia \ g 143 (1.08 —1.90)
Prior AVN Ablation . g 149 (1.04-2.13)
0.5 1.0 2.0
Contraindication less likely : Contraindication more likely

Factors associated with OAC contraindication documented at baseline. *Per 5% increase. Per 10-mg/dL increase; linear spline with knot at 60
mg/dL. *Per 5-kg/m? increase; linear spline with knot at 34 kg/m?. **Multivariable GEE estimates. Abbreviations: eGFR, estimated GFR; BMI,
body mass index; Cog. Imp, cognitive impairment; AVN, atrioventricular node.

Figure 2
OR* (95% CI)
Higher hematocrit* ——— 0.67 (0.60-0.75)
Prior cardioversion —_———— 0.75 (0.60 —0.94)
Higher eGFRY —— 0.76  (0.70 - 0.82)
Implanted device — 125 (1.03-1.52)
Male gender —_—— 1.29  (1.06-1.56)
Prior MI —_——— 1.33  (1.07-1.66)
COPD —_—————— 151 (1.21-1.87)
Age>=75 years —_— 1.57 (1.28-1.92)
Prior stroke * 205 (1.60 -2.62)
0.5 1.0 2.5
OR?
Event-related CI less likely Event-related CI more likely

Factors associated with event-related OAC contraindication documented at baseline. *Per 5% increase. TPer 10-mg/dL increase; linear spline with
knot at 60 mg/dL. **Multivariable GEE estimates. Abbreviations: eGFR, estimated GFR; BMI, body mass index; Cog. Imp, cognitive impairment;
AVN, atrioventricular node.
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spine, or eye, a number of which have been reported as
absolute contraindications in other studies. Owing to this
lack of consensus, we did not classify ORBIT-AF patients as
having a relative or absolute contraindication to OAC.
However, approximately 30.3% of patients with a docu-
mented contraindication to OAC therapy at baseline
reported current OAC use, underscoring the likelihood
that a substantial proportion of contraindications in ORBIT-
AF are deemed by providers to be relative.

To further explore the relative nature of contraindica-
tions to OAC in clinical practice, we examined OAC
treatment rates within each specific contraindication
category. Understandably, we observed the lowest OAC
treatment rates among patients with patient refusal or
preference listed as the contraindication. The highest rates
of OAC treatment were observed among patients for whom
the listed contraindication included inability to adhere/
monitor warfarin, comorbid illness, and need for dual
antiplatelet therapy. Interestingly, treatment rates for prior
bleed and prior intracranial hemorrhage, 2 contraindica-
tions that have been considered absolute in prior studies,
were similar to or higher than treatment rates in more than
half of the remaining contraindication categories. Given
that OAC contraindication assessment is particularly
relevant among those indicated for treatment, we assessed
OAC treatment rates within each contraindication category
stratified by patients with low stroke risk (CHADS, <2) and
patients with high stroke risk (CHADS, >2). As expected,
OAC treatment rates were higher among patients with high
stroke risk for most contraindication categories. However,
patients with low stroke risk had similar or slightly higher
OAC treatment rates for contraindications due to prior
bleed, high bleeding risk, inability to adhere/monitor, and

need for dual antiplatelet therapy. Besides patient prefer-
ence/refusal, the lowest rate of OAC use in patients at high
risk of stroke was among those considered as having
frequent falls or being frail, despite prior work indicating
that high fall risk is not an independent predictor of major
bleeding on OAC.?" In all, these data highlight physician
uncertainty in balancing contraindications vs indications
for OAC in patients with AF.

A major challenge of implementing proper antic-
oagulation strategies in AF is the overlap between risk
factors for bleeding and risk factors for stroke,
evidenced by the large subpopulation of patients with
both indications for and contraindications to OAC
therapy. Investigators in the GARFIELD study reported
underuse of anticoagulants among patients with high
risk stroke (CHADS, >2), largely due to perceived
excess bleeding risk.?” In the ORBIT-AF population,
patients with higher stroke risk (CHADS, >2) were
more likely to report eventrelated contraindications
than patients in lower stroke risk categories, who were
more likely to report contraindications due to patient
preference. We also found a greater frequency of
documented contraindications in patients older than 75
years, a finding consistent with prior studies. These
findings underscore the complexity of OAC treatment
decisions and the importance of both precise risk
estimation and sound clinical judgment when balancing
potential benefits and harms from anticoagulation in
this subpopulation of high-risk patients.G Because
observed risk of stroke and major bleeding may differ
from estimated risk at baseline, further exploration of
clinical outcomes among patients with a documented
contraindication who are treated with OAC is needed.
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Limitations

A number of limitations to this analysis are worth
noting. First, some patients enrolled in ORBIT-AF may
have had OAC contraindications that were not documen-
ted in the medical record, and others may have had OAC
contraindications documented that were not actually
present. Second, there may be specific reasons for
nontreatment that are not collected in ORBIT-AF and
therefore would not be documented as contraindications.
Third, there is likely an overlap between contraindication
categories (eg, prior bleed and prior intracranial hemor-
rhage). Because these data are derived from a voluntary
national registry, they are subject to potential limitations
regarding site selection, patient selection, and generaliz-
ability. Fourth, although documented contraindications
were collected separately from information on current
treatment regimens, it is possible that the decision to treat
influenced the reporting of a contraindication.

In conclusion, documented contraindications to OAC
are common in an outpatient AF setting. The most
frequently listed contraindications include prior bleed,
high bleeding risk, patient refusal/preference, and
frequent falls/frailty. Despite the presence of significant
contraindications, many patients are prescribed antico-
agulants, highlighting the challenge of balancing stroke
and bleeding risks.
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Appendix. Candidate variables for
regression modeling

Age

Gender

Race

Education level

Geographic region

Heart failure

Prior stroke

Prior MI

Hypertension

Diabetes mellitus

Smoking

Obstructive sleep apnea

Dementia

AF type (first detected/new onset, paroxysmal, persis-
tent, permanent)

O'Brien et al 609.e1

Cardioversion

Implanted device

Catheter ablation of AF

AV node/HIS bundle ablation

AF ablation

Surgical/Hybrid maze

Body mass index

Heart rate

Systolic blood pressure

Rhythm on most recent 12-lead electrocardiogram
Evidence of left ventricular hypertrophy
Serum creatinine

Hematocrit
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