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Aims The presence of cancer can complicate treatment choices for patients with atrial fibrillation (AF) increasing both
the risk of thrombotic and bleeding events.

Methods Using data from Outcomes Registry for Better Informed Treatment of Atrial Fibrillation, we aimed to characterize

and results AF patients with cancer, to describe their management and to assess the association between cancer and cardio-
vascular (CV) outcomes. Among 9749 patients, 23.8% had history of cancer (57% solid malignancy, 1.3% leukaemia,
3.3% lymphoma, 40% other type, and 2.2% metastatic cancer). Patients with history of cancer were older, more
likely to have CV disease, CV risk factors, and prior gastrointestinal bleeding. No difference in antiarrhythmic and
antithrombotic therapy was observed between those with and without cancer. Patients with history of cancer had
a significantly higher risk of death (7.8 vs. 4.9 deaths per 100 patient-years follow-up, P =0.0003) mainly driven by
non-CV death (4.2 vs. 2.4 per 100 patient-years follow-up; P=0.0004) and higher risk of major bleeding (5.1 vs. 3.5
per 100 patient-years follow-up; P=0.02) compared with non-cancer patients; no differences were observed in
risks of strokes/non-central nervous system embolism (1.96 vs. 148, P=0.74) and CV death (2.89 vs. 2.07,
P=0.35) between the two groups.

Conclusion A history of cancer is common among AF patients with up to one in four patients having both. Antithrombotic
therapy, rates of cerebrovascular accident, other thrombotic events and cardiac death were similar in AF patients
with or without a history of cancer. Patients with cancer, however, were at higher risk of major bleeding and non-
CV death.
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Introduction

The selection of antithrombotic therapy for stroke prevention in pa-
tients with atrial fibrillation (AF) and cancer is challenging. Some
malignancies induce a prothrombotic state and may further increase
the risk of thrombotic events in patients with AF. However, some
malignancies and the therapies used to treat cancer can increase pa-
tients’ risk of bleeding events on anticoagulation.'

Anticoagulant therapy with warfarin has been the mainstay of
treatment for stroke prevention in patients with AF, however little is
known on how patients with AF and cancer are routinely treated in
clinical practice for stroke prevention and whether their risk for em-
bolic events and/or bleeding is increased compared to patients with
AF without cancer. In order to maximize the benefits and minimize
the risk of warfarin therapy, its dose is typically adjusted by monitor-
ing the prothrombin time, expressed as the international normalized
ratio (INR). Both nutritional factors and concomitant medications
can influence warfarin activity in patients with cancer and maintaining
INR at target is more difficult in these patien‘cs.z'3 Despite these chal-
lenges, there are no existing INR monitoring guidelines specifically for
patients with AF and concurrent malignancy.”™

The purpose of this analysis was to better characterize AF patients
with history of cancer and describe their treatment, thrombotic and
bleeding risk, INR control, and the safety of anticoagulation in com-
munity clinical practice.

Methods

Study design and patient population

The rationale and study design of Outcomes Registry for Better Informed
Treatment of Atrial Fibrillation (ORBIT-AF) have been previously
described.® ORBIT-AF is a national, community-based registry of outpatients
with AF. Eligible patients were enrolled by 174 nationally representative
sample primary care, cardiology, and/or electrophysiology sites in the USA.
Major inclusion criteria were 18 years or older and electrocardiographically
documented AF that was not due to a reversible cause and follow-up was
out to a maximum of 3 years. Patients with a life expectancy < 6 months or
transient AF because of a reversible condition, such as after cardiac surgery,
were excluded. Data collection was mainly obtained from the patient’s med-
ical record, and included demographics, medical history, and AF history at
baseline. Additionally, at baseline and every 6 months, investigators recorded
medical and surgical therapies, vital signs, laboratory measurements, and
echocardiographic data. The collection of medication data included use and
monitoring of oral anticoagulant therapy (OAC) therapies. Sites were also
instructed to enter which OAC treatment was used, as well as values for
INR monitoring, and reason for discontinuation.

At each follow-up, investigators recorded the incidence and dates of
the outcomes of interest, including death, cause-specific hospitalization
(cardiovascular, bleeding, or other, as determined by the investigator), in-
cident heart failure, myocardial infarction (M), stroke or systemic embol-
ism (adjudicated by the coordinating centre, from primary source
documentation), or major bleeding as defined by the International
Society of Thrombosis and Haemostasis criteria.”

The ORBIT-AF registry was approved by the institutional review
board of Duke University, and each site received institutional review
board approval pursuant to local requirements. All participants provided
informed consent for participation in ORBIT-AF. The study was done in
accordance with the Declaration of Helsinki.

This study included all patients in ORBIT-AF with baseline cancer his-
tory data and with at least one follow-up, enrolled in 174 sites from 29
June 2010 to 9 August 2011. History of cancer was collected at baseline
as part of the patient’s medical history; if cancer was selected sites had to
specify if (i) solid malignancy, (i) leukaemia, (iii) lymphoma, (iv) other, and
(v) metastatic. Skin cancers, except for malignant melanoma, were
excluded. Additional information on cancer status (remote or active),
stage of disease, site of disease, and treatment details were not part of
baseline medical history collection.

The objectives of the present analysis were (i) to characterize ORBIT-
AF population with history of cancer and describe antiplatelet/anticoagu-
lant use in this ‘real-world’ population, (i) to describe INR control among
cancer patients treated with warfarin compared with patients without a
history of cancer, and (jii) to assess the association between cancer and
bleeding and thrombotic outcomes.

Statistical analysis

Baseline characteristics were compared according to cancer history.
Continuous variables were presented as medians [interquartile range
(IQR)] and compared using the Wilcoxon rank-sum test. Categorical
variables were presented as frequency (percentage) and compared using
the Chi-square test. The five-factor numerical ORBIT bleeding risk was
calculated as follows: 1 point each for age > 75 years, insufficient kidney
function (estimated glomerular filtration rate < 60 mL/min/1.73 m2), and
treatment with any antiplatelet; 2 points were assigned to a positive clin-
ical history for bleeding and the presence of anaemia or abnormal haemo-
globin (<13 mg/dL for men and < 12 mg/dL for women). An ORBIT score
of 0 to 2 defines ‘low risk’, a score of 3 ‘intermediate risk’, and a score >3
‘high risk’® In order to assess the association between cancer and out-
come unadjusted and adjusted Cox frailty models were performed.
Frailty models accounted for the variability in outcomes between sites. In
adjusted models, previously constructed multivariable models were used.
Covariates for multivariable modelling were obtained using backward se-
lection, with an alpha for exclusion of 0.05. Multiple imputation was used
to account for missing covariate data, combining the final model estimates
over five imputed data sets. (Appendix) Finally, the number of INR checks
and time in therapeutic range (TTR) were presented, both overall and
stratified by history of cancer. For both measures, the median (IQR) was
presented and those with and without a history of cancer were com-
pared using the Wilcoxon-rank sum test. Analyses of the aggregate, dei-
dentified data were performed by the Duke Clinical Research Institute
using SAS software (version 9.3, SAS Institute, Cary, NC, USA).

Results

Of the 9749 patients included in this analysis, 2318 (23.8%) had a docu-
mented history of cancer. Among those with a history of cancer, 57%
had solid malignancy, 1.3% leukaemia, 3.3% lymphoma, 40% other type,
and 2.2% had metastatic cancer. Patients with history of cancer were
older (median age 79 vs. 73 years) and more likely to have cardiovascu-
lar (CV) risk factors, CV disease, and prior gastrointestinal (Gl) bleeding
compared with non-cancer patients. New onset AF was less common
in cancer patients who more frequently tended to have permanent/per-
sistent AF compared with those without cancer. Patients with history of
cancer were less likely to have received prior cardioversion; catheter
ablation of AF and rate control was more common than rhythm con-
trol. No major difference in antiarrhythmic therapy and antiplatelet/
antithrombotic therapy was observed between those with and without
cancer, in particular use of antiplatelet therapy only was 18% vs. 18%,
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Table |

and without history of cancer

Baseline characteristics in AF patients with

Baseline
characteristics (%)

No cancer
(N =7431)

History of
cancer
(N =12318)

P-value

Age (year) median
(IQR)
Male
Weight (Kg) median
(IQR)
Race
White
Black
Hispanic
Other
CV risk factors
Hyperlipidaemia
Hypertension
Diabetes
Smoking
Chronic kidney
disease
Medical history
Peripheral vascular
disease
Congestive heart
failure
Prior myocardial
infarction
Stroke/transient
ischaemic attack
Prior gastrointestinal
bleed
CHADS? risk
score > 2
CHADS VASC
score > 2
ORBIT risk score
0-2
3
>3
AF type
New onset
Paroxysmal
Persistent/
permanent AF
Current AF
management
Rate control
Rhythm control
Prior cardioversions
Prior catheter ablation
Prior antiarrhythmic

drugs

73 (65-81)

56.9
87.1
(72.7-104.1)

88.0
5.7
4.8
1.6

713
823
30.0
46.7
359

12.6

324

154

144

8.1

69.6

89.5

54.8

16.1

21.2

5.0

51.2
43.7

67.2
328
311

6.1
46.1

79 (72-84)

59.1
83.0
(70.5-97.5)

94.8
24
19
0.9

753
85.9
279
539
41.3

16.0

344

18.1

17.6

127

80.1

96.2

45.3

17.6

321

2.7

49.0
48.3

7.7
28.3
271

4.0
44.5

<0.0001

0.06
<0.0001

<0.0001

0.0001

<0.0001

0.06

<0.0001

<0.0001

<0.0001

0.07

0.002

0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<.0001

0.0003
0.0001
0.18

Continued

Table | Continued
Baseline No cancer History of  P-value
characteristics (%) (N =17431) cancer
(N =2318)

EHRA score 0.004
No symptoms 37.6 40.1
Mild 44.9 45.6
Severe 153 126
Disabling 19 1.6

Cardiac medications
Beta blockers 64.1 64.9 0.47
ACE-| 36.0 342 0.1
Statin 55.2 56.1 0.42
Digoxin 234 24.0 0.57
Current antiarrhythmic = 29.5 26.3 0.002
drugs

Current antithrombotic 514 49.8 0.18
therapy
Aspirin 44.7 43.1 0.20
Clopidogrel 72 6.9 0.61
Dabigatran 5.1 4.6 0.33
Current warfarin 713 72.0 0.53
Triple therapy 1.8 14 0.27

Contraindications to OAC
High bleeding risk 16.8 21.6 0.05
Comorbid illness 4.1 8.4 0.003
Prior Bleeding 27.0 335 0.02

CV, cardiovascular; IQR, interquartile range; ORBIT, Outcomes Registry for
Better Informed Treatment of Atrial Fibrillation; AF, atrial fibrillation; EHRA,
European Heart Rhythm Association; ACE-I, angiotensin converting enzyme in-
hibitors; OAC, oral anticoagulant therapy. Triple Therapy [OAC plus Aspirin plus
Thienopiridine (clopidogrel, prasugrel, or ticagrelor)].

oral anticoagulant only was 49% vs. 47%, and both was 28% vs. 29%, re-
spectively, in those with and without history of cancer.Also, the rate of
warfarin discontinuation (22.2% vs. 21.5%) and reasons for discontinu-
ations were similar between the two groups. ORBIT risk score was sig-
nificantly higher in patients with history of cancer compared with those
without [median (IQR) 3.0 (1.04.0) and 2.0 (1.0-3.0), respectively,
P <0.0001]. High risk of bleeding, presence of comorbidities, and prior
bleed were more common contraindication to OAC in patients with
history of cancer (Table 7).

International normalized ratio control

Of the 9749 patients included in the analysis, 6325 were on warfarin
at baseline and had time in TTR available. Patients with AF and cancer
were more likely to visit a warfarin clinic and had a higher number of
INR checks (median of 28 vs. 24, P <0.0001). (Figure 1) compared
with AF patients without cancer. Time in TTR appeared to be similar
between the two groups (Table 3).

Cancer and cardiovascular outcomes
At a median follow-up of 2.5 years, patients with history of cancer
had a significantly higher risk of all-cause death (7.8 vs. 4.9 per 100
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patient-years follow-up) that was mainly driven by non-CV death (4.2
vs. 2.4) and experienced higher rate of major bleeding (5.1 vs. 3.5)
compared with non-cancer patients. No differences were observed
in risks of strokes/non-central nervous system (CNS) embolism, CV
death and heart failure events between the two groups (Table 2).
Even after multivariable adjustment, all-cause death [hazard ratio
(HR) =1.26, 95% confidence interval (Cl) 1.11-1.42; P=0.0003],
non-CV death (HR =1.35, 95% CI 1.14-1.60; P=0.0004), and major
bleeding (HR=1.21, 95% Cl 1.04-1.40; P=0.0155) remained signifi-
cantly associated with a history of cancer.

Discussion

In this nationwide cohort of patients with AF and a prior history of
cancer, we were able to achieve our first objective to characterize
this population. First, we found that approximately one in four AF pa-
tients had a history of cancer. Second, patients with AF and history of
cancer had a higher burden of cardiovascular risk factors and con-
comitant cardiovascular disease. Third, AF patients with cancer ap-
peared to have persistent forms of AF and were more likely to be
managed with rate control. Surprisingly, beside a higher bleeding risk
in patients with history of cancer, patterns of antithrombotic and anti-
platelet therapy were similar to those without history of cancer.
Fourth, AF patients with history of cancer treated with OAC at-
tended warfarin clinic more frequently and required a higher number
of INR checks to obtain the target INR. Regarding our other object-
ives, no differences were observed in risks of strokes/non-CNS em-
bolism, CV death and heart failure between AF patients with and
without history of cancer, although the former were characterized
by a higher risk of major bleeding and non-CV death.

Both the incidence of AF and cancer increase with aging; thus the
two conditions often coexist later in life as confirmed in this nation-
wide cohort. Approximately a quarter of AF patients had history of
cancer and they tended to be older compared with those without
cancer. AF can result as complication of cancer treatment or be trig-
gered by paraneoplastic conditions.”"°

Prior studies have also shown that cardiovascular comorbidities
are frequent in cancer patients. Using data from the ORBIT-AF, we
were able to confirm that patients with AF and history of cancer
carry overall a higher burden of cardiovascular risk factors and more
frequently have concomitant CV conditions such as prior Ml, prior
stroke, and peripheral vascular disease compared with AF patients
without cancer."

Currently there are neither guidelines for AF therapy and antith-
rombotic therapy nor scoring systems (e.g. CHADS2VASC; HAS-
BLED) specifically for patients with AF and concomitant cancer,
therefore it is expected that clinical practice would vary. In this study,
AF patients with history of cancer were more likely to be managed
with a rate control strategy; however, patterns of antiplatelet and
antithrombotic treatment were similar in those with and without a
history of cancer. The ORBIT bleeding risk score resulted significantly
higher among those with history of cancer.? Prior bleeding, in particu-
lar Gl bleeding and absence of anticoagulant therapy due to per-
ceived bleeding risk were more common in patients with a history of
cancer.The small number of patients treated with dabigatran most
likely reflects the fact that this novel oral anticoagulant was approved
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Figure 1 Number of INR checks in AF patients with and without
history of cancer. INR, International Normalized Ratio; AF, atrial
fibrillation.

at the end of 2010 and enrolment in the registry ended months later
in August 2011.

For decades anticoagulant therapy with warfarin has been the
mainstay of treatment for stroke and systemic thromboembolism
prevention in patients with AF. In order to maximize the benefits and
minimize the risk of warfarin therapy, its dose is adjusted by monitor-
ing the INR. In cancer patients, many factors can interfere with the
anticoagulant regimen and frequent INR checks may be required due
to drug—drug interaction between warfarin and cancer treatment,
changes in renal and hepatic function, dietary/nutritional status, che-
motherapeutic toxicity, and disease state.* Maintaining INR at target
is generally more difficult in these patients. Also there are no current
INR monitoring guidelines for patients with AF and concurrent malig-
nancy.> In this study, we found that INR checks were performed
more frequently in patients with a history of cancer but overall time
in TTR was similar. Yet, since anticipated life expectancy < 6 months
was one of the exclusion criteria of the ORBIT-AF registry, it is likely
that terminal cancer patients were not included in this analysis. These
patients may be the most difficult to keep in therapeutic INR range,
and their exclusion may have underestimated the challenges with
warfarin therapy in cancer patients in general.

Although the presence of cardiovascular disease in cancer patients
has recently emerged to rival cancer as the predominant cause of
mortality,' data obtained from this cohort over the long-term fol-
low-up of 2.5 years, showed that patients with cancer had a signifi-
cantly higher risk of all-cause death that was primarily driven by non-
CV death compared with patients without history of cancer.

Cancer is also a prothrombotic state and may further increase the
risk of thrombotic events in patients with AF. Some anticancer thera-
pies have been associated with both thromboembolic complications
and increased risk of bleeding events.""*™" In this analysis, we found
that the risk of other CV outcomes such as stroke, non-CNS embol-
ism, heart failure and risk of CV death was also similar between those
with and without history of cancer, yet patients with history of cancer
were at higher risk of major bleeding. Incidence of each CV event re-
mained similar after excluding all patients on dabigatran (data not
shown).
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Table2 CVoutcomes in AF patients with and without history of cancer

Outcomes No cancer® History of cancer® Adjusted HR (95% CI) P-values
All-cause death 492 7.75 1.26 (1.11-1.42) 0.0003
CV death 2.07 2.89 1.10 (0.90-1.34) 0.35
Non-CV death 242 424 1.35 (1.14-1.60) 0.0004
First stroke, non-CNS embolism, or TIA 148 1.96 1.04 (0.82-1.32) 0.74
First major bleed 345 513 1.21 (1.04-1.40) 0.02
New onset HF diagnosis (N = 6545) 1.53 173 0.90 (0.66-1.21) 0.47
CV, cardiovascular; CNS, central nervous system; TIA, transient ischaemic attack; HF, heart failure; HR, hazard ratio; Cl, confidence interval.
“Event rate per 100 patient-years follow-up.
Table 3 INR checks and TTR by history of cancer
Overall (n = 6965) No cancer (n = 5297) History of cancer (n = 1668) P-value
Home monitoring 2.8 29 2.5 0.39
Warfarin clinic 439 426 484 <0.0001
Number of INR checks 24 (11, 40) 24 (11, 39) 28 (12,42) <0.0001
TTR (%) 67 (51, 80) 67 (51,79) 68 (53, 80) 0.10

INR, international normalized ratio; TTR, time in therapeutic range.

Limitations

These findings have to be interpreted in view of the following limita-
tion. First, data were obtained from a prospective, national registry;
therefore, the data are observational in nature and are subject to the
limitations inherent in such methods, including site participation, pa-
tient selection, and reporting biases. Second, we were not able to dis-
cern if cancer was remote, active or recently treated since these
details were not collected. Likewise, the stage, site of disease, and
treatment details were not available. Third, we were not able to sep-
arate patients whose cancers have a higher rate of thrombosis and or
bleeding risk, i.e. renal cell or pancreatic cancer in the solid tumour
group and multiple myeloma in the haematologic malignancy group:
in the case of solid malignancy (i.e. not lymphoma or leukaemia), we
did not have information on the organ-specific tumour. Fourth, pa-
tients’ data and outcomes are obtained through via chart review, and
their accuracy is thus dependent on completeness of initial documen-
tation and thoroughness of subsequent abstraction. Finally, residual
measured and unmeasured confounding may have impacted some of
these findings.

Conclusions

Patients with AF and a history of cancer carry a high burden of CV
risk factors and frequently have cardiovascular disease. They ap-
pear to be similarly treated with antithrombotic and anticoagulant
therapy but experience higher risk of major bleeding. This data
should be investigated in other larger scale registries and optimal
management of cancer patients with AF should be prospectively
studied in randomized clinical trials focusing on patients with
cancer.
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