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ABSTRACT

BACKGROUND Atrial fibrillation (AF) is a common cardiovascular complication affecting patients with cancer, but
management strategies are not well established.

OBJECTIVES The purpose of this retrospective cohort study was to evaluate cross-sectional patterns of anticoagula-
tion (AC) use in patients with cancer with AF or atrial flutter (AFL) on the basis of their risk for stroke and bleeding.

METHODS Patients with cancer and electrocardiograms showing AF or AFL performed at Moffitt Cancer Center in either
the inpatient or outpatient setting were included in this retrospective analysis. We described percentages of AC pre-
scription by stroke and bleeding risk, as determined by individual CHA,DS,-VASc and HAS-BLED scores, respectively.
Multivariable logistic regression evaluated clinical variables independently associated with anticoagulant prescription.

RESULTS The prevalence of electrocardiography-documented AF or AFL was 4.8% (n = 472). The mean CHA,DS,-VASc
score was 2.8 + 1.4. Among patients with CHA,DS,-VASc scores =2 and HAS-BLED scores <3, 44.3% did not receive AC,
and of these, only 18.3% had platelet values <50,000/ul. In multivariable analysis, older age, hypertension, prior stroke,
and history of venous thromboembolism were each directly associated with AC use, while current chemotherapy use,
prior bleeding, renal disease, and thrombocytopenia were each inversely associated with AC use.

CONCLUSIONS Nearly one-half of patients with cancer, the majority with normal platelet counts, had an elevated risk
for stroke but did not receive AC. In addition to known predictors, current chemotherapy use was independently asso-
ciated with a lower odds of AC use. This study highlights the need to improve the application of AF treatment algorithms
to cancer populations. (J Am Coll Cardiol CardioOnc 2020;2:747-54) © 2020 The Authors. Published by Elsevier on
behalf of the American College of Cardiology Foundation. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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ABBREVIATIONS
AND ACRONYMS

AC = anticoagulation
AF = atrial fibrillation
AFL = atrial flutter

CI = confidence interval

DOAC = direct oral
anticoagulant agent

ECG = electrocardiogram

EMR = electronic medical
record

MCC = Moffitt Cancer Center

OR = odds ratio

dvances in cancer therapies over the
past several decades have led to dra-
matic improvements in cancer out-
comes (1). As a result, patients with cancer
are living longer and in many cases surviving
their disease. There is increasing recognition
that patients with cancer and survivors are at
increased risk for various cardiovascular
complications including arrhythmias such as
atrial fibrillation (AF) and atrial flutter (AFL)
(2). The development of AF in patients with
cancer is promoted by genetics, risk factors,
systemic inflammation, and neurohormonal
changes (3). The prevalence of AF ranges be-
tween 2% and 15% in patients with cancer, with
higher rates reported for certain classes of antineo-
plastic drugs, such as tyrosine kinase inhibitors (4).
Stroke is one of the most serious adverse sequelae
associated with AF and AFL. The rate of stroke in
patients with cancer may be higher than that of the
general population, as both cancer and AF are inde-
pendent risk factors for ischemic stroke (5). In one
study, the baseline prevalence of stroke was 27% in
patients with AF and history of cancer compared with

20% in patients without cancer, although the cancer
group was older and had higher CHA,DS,-VASc scores
(6).

Anticoagulation (AC) is therefore the mainstay in
the management of AF, with the goal of decreasing
the risk for thromboembolic events (7).

Patients with cancer, particularly those undergoing
therapy, and cancer survivors are not well repre-
sented in clinical trials of AC, making AC manage-
ment in this patient population a challenge (8). Oral
AC is prescribed to about 85% of patients with non-
valvular AF in the general population (9); however, it
is unclear whether patients with cancer are pre-
scribed currently recommended AC regimens. The
aim of this retrospective cohort study was to evaluate
cross-sectional patterns of AC prescription in cancer
patients with AF or AFL at Moffitt Cancer Center
(MCCQ).

METHODS

This retrospective analysis was conducted in accor-
dance with the ethical standards of institutional and
national research committee and with the Declaration
of Helsinki of 1964. Our study was approved by Uni-
versity of South Florida Institutional Review Board
(Pro00031630) and by the MCC Scientific Review
Committee (MCC 19292). As this was a retrospective
chart review, informed consent was determined to be
not necessary.
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Between January 1, 2016, and December 31, 2016,
patients who had at least 1 electrocardiogram ob-
tained at MCC in either the inpatient or outpatient
setting were identified. From this sample, the per-
centage of patients with both cancer diagnoses and
documented AF or AFL on electrocardiography were
included in the cohort. All electrocardiographic di-
agnoses of AF or AFL were manually adjudicated by
the study electrophysiologist and confirmed with an
associated International Classification of Diseases-
Ninth Revision or International Classification of
Diseases-10th Revision code in the electronic medical
record (EMR).

Patient-related data are maintained in the EMR for
all inpatient and outpatient evaluations at MCC.
Medical records of patients who met the inclusion
criteria (cancer diagnosis and at least 1 electrocar-
diographically documented episode of AF or AFL)
were comprehensively reviewed, and baseline char-
acteristics associated with the CHA,DS,-VASc (10) and
HAS-BLED (11) scores were collected, including heart
failure or cardiomyopathy, hypertension, age, dia-
betes, stroke or transient ischemic attack, vascular
disease, sex, renal disease (dialysis, transplantation,
or creatinine >2.26 mg/dl), liver disease (cirrhosis or
total bilirubin >2 times normal and aspartate trans-
aminase or alanine transaminase >3 times normal),
prior major bleeding (any bleeding requiring hospi-
talization and/or causing a decrease in hemoglobin
level of >2 g/l and/or requiring blood transfusion that
was not a hemorrhagic stroke) or increased bleeding
risk (transfusion dependency due to hematologic ab-
normalities), labile international normalized ratio (<2
or >3 for 60% of the time), excessive alcohol intake
(>8 alcoholic drinks per week), and medications that
increase  bleeding risk  (nonsteroidal anti-
inflammatory drugs, aspirin, antiplatelet agents, and
anticoagulant agents).

Additional variables of interest included hemo-
globin and platelet counts at the time of AF or AFL
diagnosis, history of venous thromboembolism, Kar-
nofsky score, left ventricular ejection fraction derived
from echocardiography, and cancer type. We also
evaluated for the occurrence of perioperative AF,
chemotherapy exposure within 3 months of the inci-
dent arrhythmia, and active chemotherapy use at the
time of the documented AF or AFL episode. All vari-
ables were confirmed using International Classifica-
tion of Diseases-9th Revision or International
Classification of Diseases-10th Revision codes in the
EMR. AC regimens were assessed and confirmed by
the presence of a prescription in the EMR within
30 days of the electrocardiographic recording of AF or
AFL.
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TABLE 1 Baseline Characteristics According to Anticoagulation Status

Total (N = 472) No AC (n = 259) AC (n = 213) p Value
Age (yrs) 73.0 £ 10.4 70.5 + 11.4 76.0 £ 9.1 <0.001
Female 152 (32.2) 84 (32.4) 68 (31.9) 0.883
Hypertension 291 (61.7) 138 (53.3) 153 (71.8) <0.001
Heart failure 37 (7.8) 14 (5.4) 23 (10.8) 0.031
Prior atrial fibrillation 216 (45.8) 79 (30.5) 137 (64.3) <0.001
Diabetes 14 (24.2) 58 (22.4) 56 (26.3) 0.286
Prior stroke 37 (7.8) 12 (4.6) 25 (1.7) 0.004
Vascular disease 96 (20.3) 47 (18.1) 49 (23.0) 0.192
Renal disease 23 (4.9) 17 (6.6) 6 (2.8) 0.060
Liver disease 4 (0.8) 3(1.2) 1(0.5) 0.417
Prior major bleed 80 (16.9) 73 (28.2) 7 (3.3) <0.001
Labile INR 5@.1) 2(0.8) 3(1.4) 0.413
VTE 33 (7.0) 13 (5.0) 20 (9.4) 0.095
Chemotherapy, current use 232 (49.2) 151 (58.3) 81(38.0) <0.001
Chemotherapy, not current but in prior 3 months 53 (11.2) 30 (11.6) 23 (10.8) 0.903
Perioperative atrial fibrillation 133 (28.2) 92 (35.5) 41(19.2) <0.001
NSAID 97 (20.6) 60 (23.2) 37 (17.4) 0.151
Ibrutinib 4 (0.8) 4(1.5) 0 (0) 0.188
Platelet count <50,000/pl 63 (13.3) 61 (23.6) 2 (0.9) <0.001
Karnofsky score 90 (70-90) 90 (70-90) 90 (80-90) 0.509
LVEF (%)* 63 (58-63) 63 (58-63) 63 (58-63) 0.301
Brain metastases 8 (1.7) 7 .7) 1(0.5) 0.131
Cancer type
Heme 116 (24.6) 92 (35.5) 24 (1.3) <0.001
Gl 73 (15.5) 39 (15.1) 34 (16.0) 0.887
Cutaneous 66 (14.0) 22 (8.5) 44 (20.7) <0.001
GU 66 (14.0) 31 (12.0) 35 (16.4) 0.209
Lung 63 (13.3) 33 (12.7) 30 (14.1) 0.771
Breast 22 (4.7) 1 (4.2) 11 (5.2) 0.802
GYN 1 (2.3) 5(1.9) 6 (2.8) 0.742
Sarcoma 1 (2.3) 3(1.2) 8 (3.8) 0.120
Other 44 (9.3) 23 (8.9) 21(9.9) 0.838
CHA,DS,-VASc score 28 +14 24 +14 32+13 <0.001
CHA,DS,-VASc score =2 389 (82.4) 193 (74.5) 196 (92.0) <0.001
HAS-BLED score 1.7+ 0.9 1.7 +£11 1.7+ 0.8 0.788
HAS-BLED score =3 95 (20.1) 64 (24.7) 31 (14.6) 0.006

Values are mean + SD, n (%), or median (interquartile range). *Echocardiographic data were available for 230 of the 472 patients.
AC = anticoagulation; Gl = gastrointestinal; GU = genitourinary; GYN = gynecologic; Heme = hematologic; INR = international normalized ratio; LVEF = left ventricular
ejection fraction; NSAID = nonsteroidal anti-inflammatory drug; VTE = venous thromboembolism.

The percentage of anticoagulant prescription
among patients was categorized by stroke and
bleeding risk as determined by individual CHA,DS,-
VASc and HAS-BLED scores, respectively. An
increased risk for stroke was defined as a CHA,DS,-
VASc score =2, and increased bleeding risk was
defined as a HAS-BLED score =3. Summary data are
presented as mean + SD for normally distributed
numeric variables, median with interquartile range
for numeric variables not normally distributed, and
counts and percentages for categorical variables.
Univariable comparisons of baseline characteristics
between patients with and without AC used Welch’s
t-test for normally distributed continuous variables,

the Mann-Whitney-Wilcoxon test for continuous
variables not normally distributed, and the chi-square
test for categorical variables and proportions. This
analysis was replicated among the subset of patients
with CHA,DS,-VASc =2 and HAS-BLED
scores <3. Multivariable logistic regression was per-

scores

formed to evaluate the independent relationship,
expressed as adjusted odds ratios (ORs) and 95%
confidence intervals (CIs), between clinical variables
and the decision to prescribe anticoagulant agents in
patients with AF. No variable selection methods were
applied; all clinically relevant study variables and
cancer subtypes were included in the multivariable
model. Model assumptions of linearity were assessed
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TABLE 2 Clinical Variables According to Anticoagulation Status in Patients With
CHA,DS,-VASc Scores =2 and HAS-BLED Scores <3: Full Cohort (N = 296)

Total No AC AC
(N = 296) (n=131) (n = 165) p Value
Age (yrs) 749 +83 738488 762+76 0.003
Female 123 (41.6) 64 (48.9) 59 (35.8) 0.020
Hypertension 194 (65.5) 74 (56.5) 120 (72.7) 0.004
Heart failure 25 (8.4) 7 (5.3) 18 (10.9) 0.091
Prior atrial fibrillation 143 (48.3) 39(29.8) 104 (63.0) <0.001
Diabetes 81(27.4) 34 (26.0) 47 (28.5) 0.634
Prior stroke 29 (9.8) 10 (7.6) 19 (11.5) 0.265
Vascular disease 61 (20.6) 25 (19.1) 36 (21.8) 0.564
Renal disease 8 (2.7) 5(3.8) 3(1.8) 0.293
Liver disease 3(1.0) 2 (1.5) 1(0.6) 0.433
Prior major bleed 27 (9.1) 26 (19.8) 1(0.6) <0.001
Labile INR 3(1.0) 2 (1.5) 1(0.6) 0.476
VTE 21 (7.1) 7 (5.3) 14 (8.5) 0.404
Chemotherapy, current use 142 (48.0) 77 (58.8) 65(39.4) <0.001
Chemotherapy, noncurrent, prior 3 months 36 (12.2) 18 (13.7) 18 (10.9) 0.592
Perioperative atrial fibrillation 81 (27.4) 47 (35.9) 34 (20.6) 0.006
NSAID 34 (11.5) 20 (15.3) 14 (8.5) 0.108
Ibrutinib 2(0.7) 2 (1.5) 0 (0) 0.383
Platelet count <50,000/ul 26 (8.8) 24 (18.3) 2(1.2) <0.001
Karnofsky score 80 (70-90) 80 (70-90) 90 (70-90) 0.682
LVEF (%) 60 (58-63) 63 (58-63) 58 (58-63) 0.512
Brain metastases 501.7) 4 (3.1) 1(0.6) 0.246
Cancer type
65 (22.0) 45 (34.4) 20 (12.1)  <0.001
49 (16.6) 20 (15.3) 29 (17.6) 0.688
Cutaneous 41 (13.9) 8 (6.1) 33 (20.0) <0.001
41 (13.9) 15 (11.5) 26 (15.8) 0.357
40 (13.5) 19 (14.5) 21 (12.7) 0.805
16 (5.4) 8 (6.1) 8 (4.8) 0.841
10 (3.4) 4 (3.1) 6 (3.6) 0.783
Sarcoma 10 (3.4) 3(23) 7 (4.2) 0.541
25 (8.4) 10 (7.6) 15 (9.1) 0.797

Values are mean + SD, n (%), or median (interquartile range).
Abbreviations as in Table 1.

by visually comparing continuous predictor values
and logit values. SAS version 9.4 (SAS Institute, Cary,
North Carolina) was used for data analysis. Statistical
significance was defined as a p value <0.05 for all
analyses.

RESULTS

A total of 9,857 patients had at least 1 electrocardio-
gram obtained at MCC in either the inpatient or
outpatient setting. Of this sample, 472 patients (4.8%)
had both cancer diagnoses and documented AF or
AFL on electrocardiography; this population consti-
tuted the study cohort. Baseline demographics and
clinical characteristics of the cohort are presented in
Table 1. The mean age was 73.0 + 10.4 years, and
67.7% were men. The mean CHA,DS,-VASc score was
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2.8 +1.4. Among this group, 213 patients (45.1%) were
prescribed AC and 259 patients (54.9%) were not.
Patients who were prescribed AC were older (76.0
years vs. 70.5 years; p < 0.001) and more likely to
have hypertension (71.8% vs. 53.3%; p < 0.001). Pa-
tients with histories of AF (64.3% vs. 30.5%; p <
0.001) and those with elevated CHA,DS,-VASc
scores =2 (92.0% Vs. 74.5%; p < 0.001) were also more
likely to be prescribed AC.

In contrast, patients on active chemotherapy at the
time of the documented AF or AFL episode (38.0% Vvs.
58.3%; p < 0.001) were less likely to be prescribed AC,
as were patients with elevated HAS-BLED scores =3
(14.6% vVvs. 24.7%; p = 0.0062). Patients with hema-
tologic malignancies were less likely to be prescribed
AC, while patients with cutaneous malignancies were
more likely. There were no differences in AC status in
the other cancer groups. Among all patients who were
on active chemotherapy or treated in the preceding
3 months, only 36.5% were prescribed AC. Regarding
anticoagulant class, 38% received warfarin and 54%
received a direct oral anticoagulant agent (DOAC).
The remaining 8% were prescribed low-molecular
weight heparin. Among the DOACs, apixaban was
prescribed to 42%, rivaroxaban to 47%, dabigatran to
9%, and edoxaban to the remaining 2%.

Of the 296 patients deemed potentially appropriate
candidates for AC (i.e., those at elevated risk for
stroke [CHA,DS,-VASc score =2] but lower risk for
bleeding [HAS-BLED score <31), 44.3% were not pre-
scribed AC. Comparisons were made to understand
which factors were associated with AC use in patients
with CHA,DS,-VASc scores =2 and HAS-BLED
scores <3 (Table 2). AC was not prescribed in 48.9%
of women and 51.1% of men. Baseline hypertension
was more prevalent in those prescribed AC (72.7% vs.
56.5%; p = 0.004), as was history of AF. Interestingly,
only 18.3% of those patients who were not prescribed
AC had thrombocytopenia with a platelet
count <50,000/ul. Among the 154 patients without
histories of AF or AFL with CHA,DS,-VASc scores =2
and HAS-BLED scores <3, 60.4% were not prescribed
AC. Patient characteristics were similar to those of the
whole study cohort (Supplemental Table 1).

Multivariable analyses were subsequently per-
formed to identify factors independently associated
with the prescription of AC in patients with cancer
with AF (Table 3). Older age, hypertension (OR: 2.50;
95% CI: 1.50 to 4.22; p < 0.001), prior stroke (OR: 1.67;
95% CI: 1.03 to 2.82; p = 0.043) and history of venous
thromboembolism (OR: 2.83; 95% CI: 1.04 to 8.24;
p = 0.038) were each independently associated with
AC prescription. Current chemotherapy administra-
tion was inversely associated with AC prescription
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(OR: 0.55; 95% CI: 0.32 to 0.93; p = 0.027), as was

TABLE 3 Clinical Variables Associated With Anticoagulation Prescription in

thrombocytopenia (OR: 0.10; 95% CI: 0.01 to 0.38;
p = 0.004), history of major bleeding (OR: 0.09; 95%
CI: 0.03 to 0.23; p < 0.001), and the presence of
perioperative AF (OR: 0.38; 95% CI: 0.22 t0 0.65; p <
0.001).

DISCUSSION

Our study showed that almost one-half of eligible
patients (44.4%) were not prescribed AC despite an
elevated risk for stroke and acceptable risk for
bleeding (Central Illustration). Furthermore, patients
undergoing current chemotherapy were less likely to
be prescribed AC, as were patients with bleeding
history, renal disease, and thrombocytopenia. Simi-
larly, among those patients without a histories of AF/
AFL, 60.4% did not receive AC. Patients with hema-
tologic malignancies were also less likely to receive
AC, possibly secondary to a perceived increased risk
for bleeding from cytopenia.

Suboptimal use of AC in patients with cancer with
AF can lead to significant negative health and eco-
nomic consequences. In a large retrospective study,
patients with AF with histories of cancer were less
likely to fill prescriptions for AC than those without
cancer, regardless of cancer type (6). AC prescription
was more common when patients were referred to
cardiologists, and there were fewer strokes without
an increase in the risk for bleeding (6). There are also
various comorbid conditions, including mechanical
heart valves, intracardiac thrombus, or venous
thromboembolism, that are associated with increased
AC use.

Management of AF is challenging in patients with
cancer (Central Illustration). Traditional thromboem-
bolic risk score calculators, such as the CHA,DS,-VASc
score, may be less useful in this patient population.
These models do not include certain clinical charac-
teristics, such as presence of malignancy and life ex-
pectancy, and may not accurately predict stroke risk
in patients with cancer (4). Patell et al. (12) found that
CHADS, score may be more predictive of stroke risk in
patients with cancer compared with CHA,DS,-VASc
score. A study by D’Souza et al. (13) also suggested the
CHA,DS,-VASc score may not be an adequate assess-
ment of thromboembolic risk in patients with recent
cancer, with patients with cancer having lower rates
at higher CHA,DS,-VASc scores compared with con-
trol subjects without cancer.

Assessing bleeding risk in the cancer population is
also important. Traditionally, the HAS-BLED score
(hypertension, abnormal renal/liver function, stroke,
labile international normalized

bleeding, ratio,

Covariate

Multivariable Logistic Regression Analysis: Full Cohort (N = 472)*

Adjusted Odds Ratio

(95% CI)

Age 65-74 yrs (vs. <65 yrs)
Age =75 yrs (vs. <65 yrs)
Gender (female vs. male)
Hypertension

Heart failure

Prior atrial fibrillation
Diabetes

Prior stroke

Vascular disease

Renal disease

Liver disease

Prior major bleeding

Labile INR

VTE

Chemotherapy, current use (vs. no use)
Chemotherapy, noncurrent, prior 3 months (vs. no use)
Perioperative atrial fibrillation
NSAID

Ibrutinibt

Platelet count <50,000/pl
Karnofsky score

LVEF

Brain metastases

2.04 (1.01-4.25)

2.65 (1.30-5.52)

0.74 (0.44-1.22)

2.50 (1.50-4.22)

2.38 (0.95-6.29)
3.02 (1.86-4.96)
0.84 (0.47-1.48)
1.67 (1.03-2.82)

0.82 (0.44-1.51)

0.24 (0.07-0.77)
0.89 (0.03-12.39)
0.09 (0.03-0.23)
1.09 (0.13-12.22)
2.83 (1.04-8.24)

0.55 (0.32-0.93)
0.50 (0.24-1.05)
0.38 (0.22-0.65)
0.31 (0.17-0.56)

0.10 (0.01-0.38)
1.00 (0.97-1.03)

0.99 (0.94-1.04)
0.12 (0.01-0.93)

Cl = confidence interval; other abbreviations as in Table 1.

*All variables listed in the table were included in the multivariable model; all variables were
categorized as binary (yes or no), with the exception of age, categorized as <65 years, 65 to 74
years, or =75 years; Karnofsky score, categorized as O to 100; and LVEF, categorized as O to 100.
All cancer subtypes indicated in Tables 1 and 2 were also included in the model to control for
confounding. tNone of the patients treated with ibrutinib were prescribed anticoagulation.

elderly, drug or alcohol use) has been used for the
general population. However, its use in patients with
cancer has been questioned, as it does not consider
the bleeding tendencies of malignancy and its asso-
ciated therapies. In fact, 1 study demonstrated that
cancer was the strongest predictor of bleeding when
it was included as an individual covariate along with
the other HAS-BLED variables (14).
Thrombocytopenia is a major safety concern in this
patient population. Significant thrombocytopenia
may occur in patients with cancer for a variety of rea-
sons, including myelosuppressive chemotherapy,
bone marrow tumor invasion, and immune-mediated
phenomena (15). A platelet value of <50,000/ul is a
generally accepted threshold to modify AC regimens.
Indeed, AC is generally contraindicated for platelet
counts below this range (16). In addition, patients with
platelet counts <100,000/ul were excluded from clin-
ical trials with DOACs (17). In our study, among those
patients who were eligible for but did not receive AC,
only 18.9% had platelet counts of <50,000/ul,
emphasizing the underuse of AC in this patient
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CENTRAL ILLUSTRATION Anticoagulation Decision Making in Cancer Patients With
Atrial Fibrillation

Patterns of Anticoagulation Use in Cancer Patients with Atrial Fibrillation or Flutter

N = 472 with Cancer and Atrial Fibrillation or Flutter

N = 296 at stroke risk [ CHA, DS ,-VASc scores 22 ]

but lower risk of bleeding [ HAS-BLED score <3 ]

44.3% were not prescribed anticoagulation

Anticoagulation Use
« Older age
« Hypertension
e Prior CVA
* Venous thromboembolism

Anticoagulation Use

e Current chemotherapy
« Prior bleeding

* Renal disease

» Thrombocytopenia

Anticoagulation Decision Making in Cancer Patients with Atrial Fibrillation or Flutter

Favors Anticoagulation
« CHA,DS,-VASC 22
« >1 year overall survival
* Mechanical heart valves
¢ Intracardiac thrombus
« Venous thromboembolism

Opposes Anticoagulation

¢ Elevated HAS-BLED score >3
» Thrombocytopenia

» Coagulopathy

« History of major bleeding

« Drug-drug interactions

« Brain metastases

Fradley, M.G. et al. J Am Coll Cardiol CardioOnc. 2020;2(5):747-54.

Anticoagulation for atrial fibrillation-related thromboembolism prophylaxis can be challenging in patients with concurrent cancer. In this
population, decision making must be individualized weighing factors that promote the use of anticoagulation against those unique cancer-
specific circumstances that are likely to increase bleeding risk and other complications. CVA = cerebrovascular accident.

population. Similarly, prior major bleeding was asso-
ciated with less AC. Although this finding is not
entirely surprising, it should not be considered an
absolute contraindication to future AC, particularly if
related to a reversible cause that has been corrected.
As such, a shared decision-making approach for AC
should be pursued in these unique situations.

The safety and efficacy of DOACs in the cancer
population have relied mostly on post hoc analyses.
Data from the ARISTOTLE (Apixaban Versus Warfarin
in Patients With Atrial Fibrillation) trial showed pre-
served safety and efficacy of apixaban versus warfarin
among patients with AF with and without active can-
cer (18). In this retrospective analysis, apixaban was
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associated with a greater benefit in the composite
outcome of stroke or systemic embolism, myocardial
infarction, and death in patients with active cancer
compared with those without. Additionally, data from
the ENGAGE-AF-TIMI 48 (Edoxaban Versus Warfarin
in Patients With Atrial Fibrillation-Thrombolysis In
Myocardial Infarction 48) trial showed that patients
with active malignancy had higher rates of death and
major bleeding compared with those without active
malignancy; however, the efficacy and safety profile of
edoxaban relative to warfarin was similar despite the
presence of malignancy (19). In contrast, data from the
ROCKET-AF (Rivaroxaban Versus Warfarin in Non-
valvular Atrial Fibrillation) and RE-LY (Dabigatran
Versus Warfarin in Patients With Atrial Fibrillation)
trials demonstrated that the risk for bleeding in pa-
tients with cancer was 2 to 6 times higher than in pa-
tients without cancer (20,21). Vitamin K antagonists
have largely been replaced by DOACs for stroke pro-
phylaxis in patients with cancer with AF. The potential
for interactions with various cancer therapies, the
need for frequent laboratory monitoring, and less than
optimal time in the therapeutic range are some of the
drawbacks of vitamin K antagonists (22). This is
confirmed in our real-world cohort, in which the ma-
jority of patients in 2016 received DOACs. We would
expect this number to be even higher given updated
AF and AC guidelines (23). It should be noted that
vitamin K antagonists remain first-line therapy in pa-
tients with cancer and valvular AF (24).

Interestingly, our study showed that current
chemotherapy use was associated with lower initiation
of AC. There are various potential reasons for this
finding. For example, there is a common but unproven
theory that there is little long-term risk for recurrent
AF or thromboembolism once the offending chemo-
therapy is stopped, and therefore, AC is not needed. It
is also possible that the tendency to withhold AC in the
perichemotherapy period is due to associated coagu-
lation imbalance through decreased hepatic produc-
tion of coagulation factors or platelet dysfunction,
leading to an increased concern for bleeding compli-
cations (25). However, endothelial injury caused by
certain chemotherapy drugs often leads to platelet
aggregation and increases the risk for thrombosis, as
evidenced by increased rates of venous thromboem-
bolism (25), supporting the notion that withholding AC
in this setting should be done only on a case-by-case
basis. Similarly, there was an inverse relationship
with perioperative AF and AC use despite the fact that
the risk for thromboembolism in this setting is
elevated (26). Therisks and benefits of AC for AF or AFL
that develops in the setting of cancer therapy and/or
surgery warrant additional research and investigation.

Anticoagulation for Cancer-Associated Atri

STUDY LIMITATIONS. First, our study was retro-
spective in nature. Second, our study was not pow-
ered, by design, to detect a clinically meaningful
difference in thromboembolic events in the group
that did not receive AC. Third, the true incidence of
AF could be higher than what is shown by our study,
but it was believed to be beyond the scope of this
analysis to extend the duration of AF detection and
determine the true burden of AF. Fourth, we recog-
nize that both the CHA,DS,-VASc and HAS-BLED
scores have significant limitations in the cancer pop-
ulation, but there are no other superior risk scores for
patients with cancer, and these remain the most
widely used stroke and bleeding risk algorithms in
both the general population and patients with cancer
specifically. It is also worth noting that our data
suggest a sex discrepancy in AC prescribing practices,
with fewer women receiving blood thinners despite
CHA,DS,-VASc scores =2 and HAS-BLED scores <3.
The most current guidelines recommend AC for
women with CHA,DS,-VASc scores =3 (23), so our
application of a score =2 for both men and women
may have biased these findings. Nevertheless, the
study population was from 2016, when AC recom-
mendations for a CHA,DS,-VASc score =2 were
applied uniformly regardless of sex (27). Finally, we
chose to evaluate 9 different cancer groups, but
certain classifications had low representation, which
may affect the ability to draw significant conclusions
in specific subgroups.

CONCLUSIONS

Almost one-half of patients with cancer with AF who
were eligible for AC were not prescribed it in our
single-center study. Current chemotherapy adminis-
tration significantly reduced the likelihood of
receiving AC. Our findings raise awareness of this
issue because of the potential devastating conse-
quences of thromboembolic events in patients with
AF or AFL not receiving AC.
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PERSPECTIVES

to patients with cancer with AF.

COMPETENCY IN PATIENT CARE: AF is a commonly
encountered cardiovascular complication in patients with
cancer, and AF can increase the risk for stroke and sys-
temic thromboembolism. This study demonstrates that
patients with cancer may not be receiving adequate AC
despite an increased risk for stroke and low bleeding risk.
It is essential for cardiologists and electrophysiologists to
work with oncologists to provide appropriate treatment

JACC: CARDIOONCOLOGY, VOL. 2, NO. 5, 2020

DECEMBER 2020:747-54

TRANSLATIONAL OUTLOOK: Arrhythmias are a
frequent and serious complication associated with cancer
and cancer therapeutics. These clinical data motivate
future clinical and translational studies to: 1) determine
the true thromboembolic potential of cancer-associated
AF; and 2) develop cancer-specific AF thromboembolism
risk stratification and management algorithms.
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