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Summary

It was the aim of this study to determine prognosis of incidentally de-
tected ambulatory atrial fibrillation (IA-AF) and its response to anti-
thrombotic therapy. We performed a cohort study of 5,555 patients
with IA-AF (mean age 70.9 + 10.1, 38.4% female) and 24,705 age-
and gender-matched controls without AF followed three years using
UK Clinical Practice Research Datalink. We measured incidence rates
of stroke, all-cause mortality, myocardial infarction, major bleeding,
and effect of antithrombotic therapy. Patients with IA-AF had mean
CHA,DS,VASc score 2.5 + 1.5, 73% with score >2. The stroke inci-
dence rate (IR) was 19.4 (95% confidence interval 17.1 — 21.9)/1,000
person-years vs 8.4 (7.7 — 9.1) in controls (p<0.001), mortality 40.1
(36.8 — 43.6)/1,000 person-years vs 20.9 (19.8 — 22.0) in controls
(p<0.001), and myocardial infarction 9.0 (7.5 — 10.8)/1,000 person-
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Introduction

Atrial fibrillation (AF) is increasing in prevalence (1) due in part to
population ageing, and is associated with a significant but variable
increase in risk of stroke (2) (usually large and severe) (3, 4), death
(5) and heart failure(6). AF accounts for approximately 20-30% of
all strokes (7) (8) though the incidence is rising (8) and this figure
is an underestimate as many strokes are due to unknown AF
(9-11). In 20-45% of AF-related stroke, the arrhythmia was not
documented and often asymptomatic prior to stroke (7, 12). Inci-
dentally discovered AF is usually not associated with palpitations,
and resting heart rate is not elevated (13), which may explain why
stroke is an unfortunate first manifestation of AE. Because AF-re-
lated strokes are largely preventable by oral anticoagulants (OAC)
(14, 15), screening for asymptomatic AF is an attractive approach
to reduce stroke burden.

While the stroke risk of AF has been well described, there is no
information on incidentally diagnosed ambulatory AF (IA-AF).
Data on the prognosis of IA-AF in the general population are
required to inform recommendations about screening. Sub-clini-
cal rapid atrial tachyarrhythmia documented by implanted pace-
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years vs 6.5 (5.9 — 7.2) in controls (p<0.001). IRs of all endpoints in-
creased with age. Oral anticoagulant + antiplatelet therapy received
by 51.0% in year following IA-AF was associated with adjusted haz-
ard ratio (HR) of 0.35 (0.17 — 0.71) for stroke, and 0.56 (0.36 — 0.85)
for death compared to no therapy, while antiplatelet treatment was
associated with a non-significant reduction of HR: 0.81 (0.51 — 1.29)
for stroke, and 0.80 (0.55 — 1.15) for death, though both carried a
similar small non-significant adjusted excess IR of major bleeding. In
conclusion, asymptomatic AF detected incidentally is associated with
a significant adverse effect on stroke and death, with reduction in
both associated with oral anticoagulant but not antiplatelet treat-
ment. This provides justification to assess cost-effectiveness of com-
munity screening to detect unknown AF.
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makers is associated with a significant increase in stroke (11, 16),
but patients with implanted devices are not representative of the
population with IA-AF (13, 17). The 2012 ESC AF guideline up-
date now recommends opportunistic screening for asymptomatic
AF in patients 265 years (2), as does the Royal College of Phys-
icians of Edinburgh (18), while AHA/ACC/ESC guidelines (19,
20) were silent on screening. The comprehensive 2014 AHA/ACC/
HRS update, states only that “Clinically unrecognized and asymp-
tomatic AF is a potentially important cause of stroke, supporting
efforts at early detection of AF in at-risk individuals”, but makes no
recommendation about screening (21). In our recent systematic
review, we reported that a single electrocardiogram (ECG) or
pulse check to screen for incidental ambulatory AF in subjects
aged 65 or older would be likely to detect 1.4% with AF in both the
general population and the clinic (22). Development of policy and
recommendations on screening in guidelines including how
widely to screen, and the most appropriate age cut-off, requires
precise knowledge of the rate of incidental AF in different age
groups, a consideration of the cost of the screening method, and
critically, knowledge of the prognosis of individuals who might be
detected.
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The objective of this study was to identify a large cohort with
IA-AF, and estimate the excess risk of stroke, death, myocardial in-
farction and major bleeding compared with age and gender-
matched ambulant patients without AF, and examine the effect of
prescribed antithrombotic therapy on outcomes.

Methods
Data source

Data were obtained from the subset of the Clinical Practice Re-
search Datalink (CPRD). This database is linked to Hospital Epi-
sodes Statistics (HES) and Central Mortality data of the Office for
National Statistics (ONS). CPRD includes full primary care medi-
cal symptoms and diagnoses and GP-issued prescriptions and re-
ferrals. HES data include date of admission/discharge, primary
and other main reasons for treatment recorded with ICD-10, and
surgical operations and procedures during hospital stay recorded
with OPCS-4 codes. ONS data consists of date and cause of death
as recorded as ICD-10 in death certificates.

Study cohort and design

The study cohort was identified from all 18- to 84-year-old CPRD
patients from ‘up-to-standard’ general practitioner (GP) practices
with a link to HES and ONS. Eligible patients had a first-time re-
cording of AF during January 1, 2001 and March 31, 2009 (index
day) and were registered with the GP practice for at least one year
prior to first AF recording.

To generate a cohort of incidentally detected ambulatory AF we
excluded patients with AF who had a history of valvular heart dis-
ease or heart failure, use of digoxin, quinidine, sotatol, amiodarone
flecainide or propafenone, a recording of irregular beats, prior car-
dioversion, or use of OACs in the year prior to the index day, as
were patients with a study outcome or transient ischaemic attack
(TIA) <14 days before, or <7 days following, the index day (P Fig-
ure 1). All patients with hospital-recorded AF were excluded from
analysis. By careful practice review of ‘Read Medical Codes’ and
ICD codes, we further removed patients with symptoms poten-
tially indicative of AF including palpitations, syncope, collapse,
weakness, dizziness, chest pain and dyspnoea depending on spec-
ified temporal relationships with the first-time recording of AF
(full list in Suppl. Table 1a and b, available online at www.thrombo
sis-online.com). For each IA-AF patient we randomly selected up
to five patients in the CPRD cohort by matching birth year, gender,
and index day: all matches met the same IA-AF inclusion and ex-
clusion criteria.

IA-AF and matched non-AF cohorts underwent follow-up for a
maximum of three years for occurrence of stroke, myocardial in-
farction (MI), all-cause mortality and major bleeding. Strokes con-
sisted of ischaemic or unspecified strokes excluding intracranial
bleeding, recorded in primary care, at hospital discharge or from
death certificates. Fatal and non-fatal MI was identified from hos-
pital discharge diagnoses and death certificates. Major bleeding
was defined according to ISTH (23) and consisted of a) bleeds at a

Thrombosis and Haemostasis 112.2/2014

critical site, i.e. intraocular bleeding in non-diabetics, intracranial,
intra-spinal, pericardial, intra-articular, retroperitoneal or intra-
muscular bleeding events with compartment syndrome, b) bleed-
ing events with blood transfusion within seven days and c) bleed-
ing events as one of the first three causes of death. Major bleeding
events were not restricted to the first hospital episode. Deaths from
any cause were identified by dates of death obtained from CPRD
data and death certificates.

Observational period

The at-risk period for all study outcomes started seven days fol-
lowing index day and continued until first occurrence of any of the
following: a specified study outcome, the patient’s ‘transferred-out

Patients with GP- or hospital-diagnosis for AF
n=99238

<18 or »B4 years at index
AF recording, n=20590

<365 days in CPRD before
first AF recard, n=34731

A
¥

Index AF recorded before
1/1/2001, n=7760

OAC use in year prior to
| index AF diagnosis, n=3690

A

Yalvular heart disease
before index AF, n=2335

History of irreqular
heart beats, n=358

A

Use of quinidine, sotalol, Cardioversion prior to

amiodarone, flecainide or 1_—' index AF, n=82
propafenone prior to
index AF, n=1381 Censoring before start
of at-risk period , n=105
Incident AF cohort
n=28197
Events in temporal
relationship with index AF*
Stroke, n=1396
TIA n=298 | ,| Hospital-recorded AF
MI, n=1294 n=12054
Major bleeding, n=222
Death, n=1290 Symptomatic ambulatory AF
——
n=5443

Incidentally detected ambulatory AF (IA-AF) cohort, n=6200
History of CHF, n=645
1A-AF without CHF, n=5555

Figure 1: Generation of incidentally detected ambulatory AF cohort.
AF: atrial fibrillation; CHF: congestive heart failure or use of cardiac glyco-
sides; GP: general practitioner; MI: myocardial infarction; TIA: transient is-
chaemic attack; OAC: oral anticoagulant, defined by prescription of vitamin K
antagonist (VKA), read medical codes or mentioning in clinical notes of VKA
use, or =2 INR tests in 60 days prior to index AF. *Study endpoint in the 14
days before the first AF record, within hospital stay, or within 7 days follow-
ing AF/hospital discharge.
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Table 1: Characteristics of IA-AF and matched non-AF cohort at index day, and subgroups of IA-AF cohort according to antithrombotic

therapy use.

IA-AF cohort Matched non-AF

Total OAC + AP AP only Neither OACs nor AP cohort
Total 5555 2492 1603 1460 24705
Agea mean + SD 70.9 +10.1 70.7 £9.0 73879 68.1+12.9 70.9 +10.1
Median age (IQR) 73 (65,79) 72 (66,77) 75 (69,80) 72 (60,79) 73 (65,79)
Age>175 2407 (43.3) 957 (38.4) 871 (54.3) 579 (39.7) 10028 (43.3)
Female gender® 2133 (38.4) 863 (34.6) 685 (42.7) 585 (40.1) 9582 (38.4)
BMI 27.8+53 283+53 27.7+54 27.1+53 26.5+45
Current smoker 652 (11.7) 261 (10.5) 180 (11.2) 211 (14.5) 3642 (14.4)
CHADS,? score, mean + SD 13+1.1 13+1.1 15+1.1 1.0+£1.0 1111
CHA,DS,VASc® score, mean + SD 25+15 25+15 29+14 21+15 23+15
Diabetes 632 (11.4) 301 (12.1) 224 (14.0) 107 (7.3) 2450 (10.2)
Hypertension 2984 (53.7) 1391 (55.8) 969 (60.4) 624 (42.7) 9565 (39.4)
CHF 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
M 232 (4.2) 108 (4.3) 79 (4.9) 45 (3.1) 1194 (5.0)
Coronary artery disease without MI 590 (10.6) 272 (10.9) 235 (14.7) 83 (5.7) 2771 (11.5)
Stroke/TIA 509 (9.2) 242 (9.7) 181 (11.3) 86 (5.9) 1474 (6.2)
Charlson score, mean + SD 0.94+£1.33 0.88£1.23 1.10 + 1.45 0.88 £1.35 0.87£1.35

aMatching criteria. Patients with a history of CHF in the IA-AF and non-AF cohort were excluded. Data are presented as frequencies (percentages) unless otherwise
stated. OAC: oral anticoagulants, AP: antiplatelets. IA-AF: incidentally detected ambulatory atrial fibrillation cohort; BMI: body mass index; CHF: congestive heart
failure; IQR: interquartile range; MI: history of myocardial infarction; SD: standard deviation. Percentages for matched non-AF cohort weighted by the number of
non-AF subjects matched to each IA-AF patient. POAC and AP use defined by any use within 180 days. OAC + AP: includes 817 patients with use of OAC and AP

in the 180 days following IA-AF.

day’ of the practice, the last collection date of the practice, October
31,2010, or the completion of three years of observation following
AF diagnosis. Patients in the non-AF reference cohort were cen-
sored with a diagnosis of AE

Use of antithrombotics

OAC use consisted of prescriptions for oral vitamin K antagonists,
‘Read medical codes’ and medical note review indicating use of
OACs + concomitant antiplatelets. We performed an electronic
search for “warfarin” and “International normalised ratio (INR)”
in the medical notes of the subset of the IA-AF cohort not exposed
to OACs. All anonymised medical notes with an entry for warfarin
and/or INR were manually reviewed to assess whether patients
were given OACs. Use of antiplatelet medications was defined by
prescriptions of aspirin and/or clopidogrel. Exposure to antipla-
telets and OACs ended 60 days after a prescription or when medi-
cal codes/notes indicated that they were either stopped or not tol-
erated. Non-vitamin K anticoagulant (VKA) oral anticoagulants
were not available during the study period.
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Data analysis

Descriptive characteristics of the non-AF matched control group
were weighted by the inverse of their number in each matched set.
Crude incidence rates were calculated by number of incident out-
come events during the study period divided by total person-years
at risk. Cumulative risk of all-cause mortality was provided using
Kaplan-Meier cumulative incidence estimates. Proportional ha-
zards regression analysis was used to assess the prognostic signifi-
cance of IA-AF in association with all-cause mortality when com-
pared to non-AF after adjusting for age, gender, smoking, hyper-
tension, diabetes, previous TIA/stroke, coronary artery disease,
peripheral artery disease, previous bleeding, cancer, AP therapy in
previous year and Charlson index (0,1,2,3,4,5+).

For stroke and MI, competing risk analysis was performed to
present crude cumulative risk over time accounting for mortality
as a competing risk (24). The prognostic significance of IA-AF vs
non-AF was assessed with cumulative risk regression analysis ac-
counting for death as a competing risk (25). For all outcomes, ad-
justed cumulative risk curves were derived by standardising the
non-AF cohort to the baseline prevalence of IA-AF cohort charac-
teristics. The prognostic effect of OAC + antiplatelets and antipla-
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telet use only, was assessed using OAC and antiplatelet treatment
as a time-dependent covariate compared to no treatment.

Log-log survival plots and Schoenfeld residuals for IA-AF ver-
sus non-AF and for OAC vs no OAC were used to test the propor-
tional hazards and sub-hazards assumptions, respectively. As the
assumption for OAC was fulfilled only for 1.5 years following IA-
AF, we limited the analysis to 1.5 years. The hazard function of
stroke among patients with IA-AF describes the rate of stroke at
each instance of time in the three years after index IA-AFE. The haz-
ard function was estimated as a smoothed curve using cubic
splines in a generalised additive model (26, 27). All statistical pro-
cedures were performed using STATA MP Version 12.1 (StataCorp
LP).

Approval and funding

The study protocol was approved by the Independent Scientific
Advisory Committee for GPRD research. There was no external
funding for the study.

Results

A total of 6,200 patients with IA-AF were identified, of whom 645
had a history of heart failure and were excluded as symptoms
might potentially be confused with those of AF, leaving a cohort of
5,555 patients with asymptomatic IA-AF and 24,705 matched con-
trols (see P> Figure 1). Characteristics of both cohorts are shown in
P Table 1. Mean CHADS, and CHA,DS,VASc scores were slightly

Table 2: Crude incidence rate of stroke, MI, all-cause mortality and major bleeding in IA-AF and matched non-AF cohort by age.

Age IA-AF cohort Matched non-AF cohort Crude excess IR per
Stroke (n) PY IR per 1,000 PY  Stroke (n) PY IR per 1,000 py 000 PY
(95% Cl) (95% Cl) el )
181049 0 564 0.0 (0.0-6.5) 0 2954 0.0 (0.0-1.2) 0.0 (0.0; 0.0)
50 to 64 25 2761 9.1 (5.9-13.4) 31 13891 2.3(1.5-3.2) 6.8 (3.2;10.5)
65 to 74 79 4774 16.5 (13.1-20.6) 131 22703 5.7 (4.7-6.8) 10.9 (7.1; 14.6)
75 to 84 152 5128 29.6 (25.1-34.7) 356 25237 14.3 (12.9-15.9) 15.3 (10.4; 20.3)
Total 256 13227 19.4 (17.1-21.9) 518 64785 8.4 (7.7-9.1) 11.0 (8.5; 13.5)
Ml (n) PY IR per 1,000 PY  MI (n) PY IR per 1,000 PY  Crude excess IR per
1,000 PY
181049 2 561 3.6 (0.4-12.9) 4 2948 1.3(0.4-3.5) 22(-2.9;73)
50 to 64 19 2768 6.9 (4.1-10.7) 35 13892 2.5(1.7-3.5) 43(1.1;7.5)
65 to 74 37 4835 7.7 (5.4-10.5) 107 22748 4.8 (3.9-5.7) 2.9(0.3;5.5)
7510 84 63 5246 12.0 (9.2-15.4) 254 25367 10.4 (9.2-11.7) 1.6 (-1.6; 4.8)
Total 121 13411 9.0 (7.5-10.8) 400 64956 6.5 (5.9-7.2) 2.5(0.8;4.2)
Mortality (n) PY IR per 1,000 PY  Mortality (n) PY IR per 1,000 PY  Crude excess IR per
1,000 PY
1810 49 4 564 7.1 (1.9-18.2) 2 2954 0.7 (0.1-2.4) 6.4 (-0.6; 13.4)
50 to 64 47 2789 16.9 (12.4-22.4) 63 13930 45 (3.4-5.7) 12.4 (7.5;17.3)
65to 74 149 4868 30.6 (25.9-35.9) 268 22847 11.9 (10.5-13.4) 18.7 (13.6; 23.9)
7510 84 342 5298 64.5 (57.9-71.8) 945 25547 38.0 (35.7-40.5) 26.6 (19.3;33.8)
Total 542 13520 40.1 (36.8-43.6) 1278 65278 20.9 (19.8-22.0) 19.2 (15.7; 22.8)
Major bleeding PY IR per 1,000 PY  Major bleeding PY IR per 1,000 PY  Crude excess IR per
(n) (n) 1,000 PY
18 to 49 1 564 1.8 (0.0-9.9) 2 2953 0.7 (0.1-2.4) 1.1(-2.5;4.7)
50 to 64 10 2773 3.6 (1.7-6.6) 19 13912 1.3(0.8-2.1) 2.2(-0.1;4.6)
65to 74 37 4828 7.7 (5.4-10.6) 66 22783 2.9(2.2-3.7) 4.8(2.2;7.4)
7510 84 56 5256 10.7 (8.0-13.8) 157 25449 6.4 (5.5-7.5) 42(1.3;7.2)
Total 104 13421 7.7 (6.3-9.4) 244 65098 4.0 (3.5-4.5) 3.8(2.2;5.4)
MI: myocardial infarction; IR: incidence rate; PY: person-years.
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Figure 2: Crude and adjusted cumulative risk of stroke and all cause
mortality in IA-AF and non-AF cohort (A), and crude and adjusted
cumulative risk of major bleeding and MI in IA-AF and non-AF
cohort (B). IA-AF: incidentally detected ambulatory AF. Adjusted for age,

higher in the IA-AF group (p < 0.01 for both). The proportion
with CHADS, score > 2 was significantly higher in IA-AF (36.7%
vs 28.9%, p < 0.01), as was the proportion with CHA,DS,VASc
score > 2 (73% vs 68.0%, p < 0.01). Similarly, the proportion with
diabetes, hypertension and prior stroke/TIA was higher in IA-AF
(p < 0.01). The Charlson score, an index of co-morbidity, was
greater in the IA-AF cohort (p < 0.01).

Just over half (2,832 of 5,555) the patients with IA-AF were
treated with OACs in the year following diagnosis and 44.9%
(2,492 of 5,555) after 180 days, with little difference in this propor-
tion according to CHADS, or CHA,DS,VASc scores. In contrast,
0.2% (52 of 24,705) of controls received OACs during the same
period. Almost half (2,455 of 5,555) of the IA-AF group received
antiplatelet drugs in the 180 days following AF diagnosis, largely
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gender, smoking, hypertension, diabetes, previous TIA/stroke, coronary artery
disease, peripheral artery disease, previous bleeding, cancer, AP therapy in
previous year and Charlson index (0,1,2,3,4,5+).

aspirin, compared to 20.0% (4,930 of 24,705) of controls. Persist-
ence of OAC use was 71.7% at six months and 58.0% at one year
(Suppl. Figure 1, available online at www.thrombosis-online.com).

Of the 5,555 patients with IA-AF, 542 died, 256 had a stroke,
121 an MI and 104 a major bleed during follow-up. Crude inci-
dence rates and crude and adjusted cumulative incidence of the
major outcomes are shown in P>Table 2 and P> Figure 2. Patients
with IA-AF had a 2.3-fold increase in incidence rate of stroke com-
pared to matched controls, with corresponding cumulative risk
curves continuing to diverge across three years of follow-up. This
equates to an annual excess stroke incidence rate of 11.0 (95% con-
fidence interval 8.5 to 13.5)/1,000 person-years across the three
years. This was associated with a doubling of the crude annual all-
cause mortality rate from 20.9 to 40.1/1,000 person-years (P Table
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Figure 2: Continued

2) and an annual excess mortality rate of 19.2 (15.7 to 22.8)/1,000
person-years, again with curves continuing to diverge across the
three years of follow-up. The differences in the cumulative stroke,
mortality, MI and bleeding risks did not change appreciably after
adjustment for age, gender, smoking, hypertension, diabetes, pre-
vious TIA/stroke, coronary artery disease, peripheral artery dis-
ease, previous bleeding, cancer, antiplatelet therapy in previous
year and Charlson index (P Figure 2A-B, lower panel).
Anticoagulation with OACs (exclusively VKAs) alone or with
concomitant antiplatelet therapy in patients with IA-AF was as-
sociated with reduction of stroke (P> Figure 3, B>Table 3), with an
adjusted hazard ratio (HR) of 0.35 (0.17 to 0.71), while antiplatelet
therapy was associated with a non-significant stroke reduction
[adjusted HR 0.81 (0.51 to 1.29)]. The adjusted decrease in stroke
incidence rate was 28.2 (17.3 to 39.1)/1,000 person-years. Reduc-
tion in mortality was also significantly associated with OAC use,
[adjusted HR 0.56 (0.36 to 0.85)], while antiplatelet therapy was
associated with a smaller non-significant reduction [adjusted HR
0.80 (0.55 to 1.15)]. The number needed to treat with OAC to pre-
vent one stroke was 36 persons per year (26 to 58), and 36 persons
per year (22 to 105) to prevent one death. Both OAC and antipla-
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telet therapy were associated with reduction of MI incidence [ad-
justed HR 0.32 (0.12 to 0.83) for OAC and 0.40 (0.16 to 0.99) for
antiplatelets]. Major bleeding, as might be expected from anti-
thrombotic therapy, was higher in the IA-AF patients, with an an-
nual incidence rate of 7.7 (6.3 to 9.4)/1,000 person-years, com-
pared to 4.0 (3.5 to 4.5) in controls (»Table 2). The risk of major
bleeding was increased similarly though not significantly by OAC
and antiplatelet therapy, with adjusted HR of 1.48 (0.59 to 3.72) for
OAC and 1.51 (0.63 to 3.61) for antiplatelet therapy. This equated
to a non-significant adjusted excess in major bleeding incidence
with OAC of 3.4 (-10.4 to 17.1)/1,000 person-years (» Table 3,
> Figure 2B). Because combined OAC and antiplatelet therapy ac-
counted for only 5.1% of the total person years of treatment with
OAC = antiplatelet, it was not meaningful to analyse this subgroup
separately for any of the above outcomes. In a sensitivity analysis
when excluding patients with a history of the respective study out-
come, the reduction of stroke and MI was consistent with our find-
ings although the point estimate for the excess risk for MI was
smaller (P Table 3, »>Figure 2B and Suppl. Table 2, available on-
line at www.thrombosis-online.com).
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Figure 3: Crude and adjusted cumulative incidence of stroke by
antithrombotic treatment. OAC: oral anticoagulant; AP: antiplatelets; First
OAC and AP treatment episodes start in the first year after initial AF diag-
nosis. No treatment includes the person time prior to the first OAC/AP treat-
ment episode or time until the end of observation (if patients remain un-

There was a significant relationship between age and excess
incidence rate of most outcome endpoints in IA-AF compared to
controls (P Table 2). Crude stroke incidence began to rise from
age 50 with an excess risk over matched controls seen from 50, but
rising more steeply over age 65 to 10.9 (7.1 to 14.6)/1,000 person-
years for ages 65-74, and 15.3 (10.4 to 20.3)/1,000 person-years for
>75. A similar though quantitatively larger relationship was seen
for all-cause mortality with a progressive rise with age to an excess
crude mortality rate of 18.7 (13.6 to 23.9)/1,000 person-years be-
tween 65-74, and 26.6 (19.3 to 33.8)/1,000 person-years >75.
Major bleeding also showed an increase with age, but appeared to
plateau over age 65 to a crude excess incidence rate of 4.2 to
4.8/1,000 person-years.

As might be anticipated, CHA,DS,VASc score showed a pro-
gressive relationship with risk of stroke (Suppl. Table 3, available
online at www.thrombosis-online.com), and all elements of
CHA,DS,VASc score individually were related to stroke risk (not
shown). Stroke risk was highest in the first year after IA-AF diag-
nosis only for those receiving no OAC treatment (Suppl. Figure 2,
available online at www.thrombosis-online.com), while stroke risk
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treated). Cumulative incidence adjusted for age, gender, smoking, hyperten-
sion, diabetes, previous TIA/stroke, coronary artery disease, peripheral artery
disease, previous major bleeding, cancer, AP therapy in previous year and
Charlson index (0,1,2,3,4,5+).

was constant in the patients on OAC, and consistently lower than
in the untreated group.

Discussion

Our principal finding is that the incidental diagnosis of AF in
asymptomatic ambulatory patients well enough to be treated with-
out referral to hospital, carried a substantial adverse prognosis
with increased risk of stroke, death and MI compared to age- and
gender-matched controls. For stroke this amounted to a 2.3-fold
increase vs controls, with an absolute increase of 11.0 strokes/1,000
person-years over three years, and significantly greater in the first
six months after diagnosis. Most striking was the 19.2/1,000 per-
son-year excess in all-cause mortality after diagnosis of IA-AF.
These excess stroke and mortality rates underestimate outcome of
undetected AF as half of the IA-AF cohort were placed on OAC.
This is the first time such a large dataset has been available: until
now, it has only been possible to assume that the prognosis of inci-
dentally detected ambulatory asymptomatic AF was similar to
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Table 3: Risk of study outcomes with corresponding excess incidence rates during the first treatment episode with OACs with or without
antiplatelets, and antiplatelets only in IA-AF cohort and an observational period of up to 1.5 years.

Stroke All cases Person- Crude IR Crude HR¢ Principal analysis Sensitivity analysis
(fatal 3 years pgesr 0/1 '2?0 PY (95% CI) Adjusted HR®  Adjusted excess Adjusted HR? Adjusted excess
cases) (35% C1) (95% Cl) IR per 1,000 PY (95%Cl) IR per 1,000 PY¢

(95% ClI) (95% ClI)

Untreated 38 (4) 13994 272 1 1 1

(19.2-37.3)

First OAC treatment 10 (1) 1109.7 9.0 0.41 0.35 -28.2 0.32 -26.1

episode? (4.3-16.6) (020-0.82) (0.17-0.71) (-39.1;-17.3) (0.14-0.69) (-35.4;-16.7)

First AP treatment 47 (3) 1288.1 365 1.27 0.81 -8.9 0.73 -10.1

episode? (26.8-48.5) (0.82-1.97) (0.51-1.29) (-29.9;12.1) (0.44-1.23) (-27.9;7.7)

Mi

Untreated 20 (2) 14002 143 1 1 1

(8.7-22.1)

First OAC treatment 6 (3) 11206 54 0.42 0.32 -16.9 0.38 -10.1

episode? (2.0-11.7) (0.17-1.06) (0.12-0.83) (-27.5;-6.3) (0.13-1.09) (-19.3;-1.0)

First AP treatment 14 (4) 1296.3  10.8 0.73 0.40 -14.5 0.52 -1.8

episode? (5.9-18.1) (0.37-1.46) (0.16-0.99) (-26.9;-2.1) (0.20-1.39) (-18.8;3.2)

Mortality

Untreated 76 14041 541 1 1

(42.6-67.7)

First OAC treatment 33 11247 293 0.57 0.56 -28.0

episode? (20.2-41.2) (0.38-10.85) (0.36 - 0.85) (-46.4;-9.5)

First AP treatment 68 1303 52.2 0.94 0.80 -11.8

episode? (40.5-66.2) (0.68-1.30) (0.55-1.15) (-36.4;12.9)

Major bleeding

Untreated 10 14035 7.1 1 1 1

(3.4-13.1)

First OAC treatment 11 11212 98 1.39 1.48 3.4 1.40 2.7

episode? (4.9-17.6) (0.59-3.29) (0.59-3.72) (-10.4,17.1) (0.53 -3.70) (-9.7;15.0)

First AP treatment 16 13004 123 1.72 1.51 3.9 1.47 3.6

episode? (7.0-20.0) (0.78-3.79) (0.63-3.61) (-10.4;,18.2) (0.60 - 3.59) (-9.7;16.9)

IR: incidence rate; PY: person-years; OAC: oral anticoagulant + antiplatelets; AP: antiplatelets only; First treatment episode in year following AF. PFatal cases de-
fined as outcome events recorded as primary, secondary or tertiary cause of death in death certificates. °HR derived using proportional hazards models for all-
cause mortality and subhazard ratios for stroke, Ml and major bleeding. Adjusted for age, gender, smoking, hypertension, diabetes, previous TIA/stroke, coronary
artery disease, peripheral artery disease, previous bleeding, cancer, AP therapy in previous year and Charlson index (0, 1, 2, 4, 5+). %Sensitivity analysis exclud-
ing patients with prior history of stroke/TIA in outcome stroke; history of MI in outcome MI; and prior major bleeding in outcome major bleeding.

symptomatic or hospitalised patients with AE. Although we do not
have a population of IA-AF detected by screening, the patients de-
scribed are likely representative of those who might be discovered
by systematic or opportunistic screening for AF in general prac-
tice, or by community screening.

We found a strong association between absolute risk increment
of all major endpoints and age, becoming steeper over age 65. This
would justify OAC prescription and also inform age cut-off for
screening. It is the basis of addition of another point for age 265 in
CHA,DS,VASc compared to CHADS,, which improves definition
of truly low risk.(28) While risk of both stroke and death increased
from age 50, there was a steeper increase above 65, which coupled
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with lower incidence rate of IA-AF below 65 (22), would justify the
new ESC recommendation for opportunistic screening for AF at
age 265 (2).

The adverse event rate we observed is similar in magnitude to
that seen in recent randomised trials of AE, where CHADS, scores
were usually higher, though all were on warfarin or non-VKA oral
anticoagulants in RE-LY (29), ROCKET (30), and ARISTOTLE
(31). Crude all cause cumulative mortality was approximately 12%
after three years in the AFFIRM study (most on OAC), with stroke
rate approximately 1% per annum (32). Annual incidence of
stroke or systemic embolism on warfarin was 16.9/1,000 person
years in RE-LY, 24 in ROCKET, and 16.0 in ARISTOTLE, while
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What is known about this topic?

o Atrial fibrillation (AF) is associated with a significant increase in
risk of stroke and death.

e Disabling stroke is often the first manifestation of AF, so oppor-
tunistic screening of those > 65 years is advocated in some guide-
lines to reduce stroke from previously unknown AF.

e Although AF-related strokes are largely preventable by oral anti-
coagulants (OAC), prognosis of asymptomatic AF discovered by
opportunistic or systematic screening is unknown as is its re-
sponse to anti-thrombotic therapy.

What does this paper add?

e To the best of our knowledge, this is the first study of incidentally
detected ambulatory AF and follows a very large cohort for three
years.

e There is a high risk of stroke and death compared to controls
without AF, and treatment with OAC (but not aspirin) is associ-
ated with a significant reduction of both stroke and death.

e The risks and benefits of treatment are similar to that seen in
other studies of AF in symptomatic and hospitalised patients, and
should be applicable to subjects or patients detected by commu-
nity or clinic screening for AF.

all-cause mortality was 41.3/1,000 person-years in RE-LY, 40 in
ROCKET, and 39.4 in ARISTOTLE. Notably, the stroke rate is
similar to that seen in the recent Canadian population study of
incident AF in those >65 (18.4/1,000 person-years) (33).

No trials have prospectively randomised patients with IA-AF to
anticoagulant or antiplatelet therapy, although a small number of
the BAFTA study (34) detected by screening were randomised to
either OAC (146 patients) or aspirin (143 patients). The study by
Flaker et al. (17) did identify 481 with asymptomatic AF from the
AFFIRM study, but it was not known if they were detected inci-
dentally, and over 90% were on OAC, making it difficult to draw
conclusions on prognosis of IA-AF from that study. The Belgrade
study (35) did follow a small group of 110 patients with asympto-
matic AFE but there was no information on whether these were de-
tected incidentally, and the mean age was 53, indicating likely sig-
nificant referral bias to the clinic from which the data were drawn.
Similarly in the RACE study (36), the prognosis of 157 patients
who were currently asymptomatic was studied, but there was no
information on whether these patients had been originally symp-
tomatic, nor whether AF had been detected incidentally. In no
study has the prognosis of IA-AF been compared with a contem-
poraneous matched cohort without AE.

In this study we found that OAC treatment was associated with
a significant reduction in stroke (adjusted HR 0.35), similar in
magnitude to that seen in meta-analysis of the OAC studies (15).
This occurred with a relatively small increase in major bleeding
incidence of 3.4/1,000 person years. It is likely that the net clinical
benefit may be greater for the non-VKA oral anticoagulants which
were not available during the study period (37). Of course the ad-
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verse effects of OACs are dependent on the quality of INR control
as reflected by the time in therapeutic range (31) which was not
measured in this study. The reduction in total mortality seen with
OAG:s in our study (adjusted HR=0.56; 0.36-0.85) was somewhat
greater than that seen in early OAC studies (26% relative risk re-
duction (3-43%) (15), while antiplatelet therapy, largely with as-
pirin, showed no statistically significant reduction of either stroke
or mortality, but showed a non-significant increase in major bleed-
ing similar to OACs. Failure to find a significant small protective
effect of antiplatelets on stroke or mortality could be a type 2 error,
but is in keeping with latest analyses of data from large registries
which found aspirin was not protective for thromboembolism but
still had an appreciable risk of stroke (38, 39), indicating that as-
pirin has little place in thromboprophylaxis in AF and is being
progressively removed from guidelines (2).

The major potential limitation of observational studies is selec-
tion bias of diagnosis of IA-AF and residual confounding, e.g. if
OAC use in practices finding IA-AF were not representative or if
untreated IA-AF had a different risk than those in our cohort who
remain untreated. As our data were drawn from all GP practices
contributing to the CPRD, selection bias based on practice is un-
likely. Adjusted cumulative risk estimates for comparisons of IA-
AF and non-AF cohort outcomes did not change appreciably after
adjustment for individual CHA,DS,VASc components, smoking,
previous bleeding, cancer, antiplatelet therapy in previous year and
Charlson index, and a sensitivity analysis excluding patients with a
prior endpoint did not appreciably change the result, making re-
sidual confounding unlikely to explain the study treatment find-
ings, but it is impossible to exclude an influence of residual con-
founding on our results. A placebo-controlled trial would be
required to be certain that OAC treatment is justified in IA-AE,
though such a trial is unlikely to be carried out due to lack of equi-
poise.

While we carefully excluded any patient with symptoms by
examining ‘Read Medical Codes’ from all practitioner records of
the index consultation, and excluded those with heart failure in
whom symptoms could be confused, as well as all hospital-diag-
nosed AF, it is possible that some patients had a non-specific
symptom not elicited by the general practitioner, or that the pa-
tient had a symptom that was not recorded in the ‘Read Medical
Codes’. However, we feel symptoms were unlikely to have been
missed in the first practitioner recording of AF diagnosis. Simi-
larly, in those patients excluded because of symptoms recorded in
the ‘Read Medical Codes, we have no way of checking whether the
patient actually had experienced that symptom. Additionally, it is
not possible to ascertain the precise reason for the consultation
during which AF was diagnosed incidentally, as the ‘Read Medical
Codes were dominated by the finding of new AF.

The rationale for screening depends on the rate of AF detection
in various age groups and the event rate in detected subjects. In
our systematic review we showed a 1.4% incidence of previously
undetected AF with a single screening episode in those 265, and
no difference in incidence between clinic and community settings
(22). While systematic screening with 12-lead ECG was not found
cost-effective (40), less expensive automated screening can be ac-
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complished more quickly and easily with a handheld ECG which
has high accuracy to diagnose AF (41) and can easily be applied in
the community (42), changing cost-effectiveness estimates. Our
recently reported SEARCH-AF study demonstrated that a single
handheld ECG screen in pharmacies was likely to be cost-effective
in prevention of stroke and stroke-related disability (42).

In summary, incidental ambulatory AF is common and is as-
sociated with a serious risk of stroke, death, and MI compared to
age- and gender-matched controls. OAC treatment was associated
with reduction of stroke and death, while antiplatelet therapy,
largely with aspirin, was not. The high event rate, coupled with the
known 1.4% detection rate (22) and likely effectiveness of OAC in
preventing stroke and reducing death, argue strongly not only for
opportunistic AF screening as recommended in guidelines, but
probably for more comprehensive targeted population screening
for age 265 to reduce the burden of stroke and premature death as-
sociated with this often asymptomatic and undetected arrhythmia.
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