Copyright Medinews (Cardiology) Limited Reproduction Prohibited

ATRIAL FIBRILLATION

Risk of mortality and cardiovascular
outcomes among patients newly
diagnosed with atrial fibrillation

Debra E Irwin, Michelle Johnson, Simon Hogan, Mark Davies, Chris Arden

Authors

Debra E Irwin
Research Associate Professor

Department of Epidemiology,
Gillings School of Global Public
Health, University of North
Carolina — Chapel Hill, Chapel
Hill, NC 27599, USA

Michelle Johnson
Medical Statistician

Cegedim Strategic Data Medical
Research Ltd, 1 Canal Side
Studios, 8-14 St Pancras Way,
London, NW1 00G

Chris Arden
General Practitioner

Park & St Francis Surgery,
Pilgrims Close, Valley Park,
Chandlers Ford, Eastleigh,
Hampshire, SO53 4ST

Mark Davis
General Practitioner

Moorfield House Surgery,
11 Wakefield Road, Garforth,
Leeds, LS25 1AN

Simon Hogan
iPCS Medical Manager

Sanofi UK, One Onslow Street,
Guildford, Surrey, GU1 4YS

Correspondence to:
Professor D E Irwin
(dirwin@email.unc.edu)

Key words

atrial fibrillation, cardiovascular
outcomes, incidence, mortality

doi: 10.5837/bjc.2014.036
Br J Cardiol 2014;21:158

his study aimed to assess mortality

and cardiovascular (CV) outcomes
of patients with newly diagnosed atrial
fibrillation (AF) managed in the UK
primary care setting. Electronic patient
records in The Health Improvement
Network were used to identify incident
AF (n=9,418, 52.1% male, mean age
73.8 years [standard deviation 11.2])
and matched (gender, age and locality)
controls (n=47,090) aged =40 years.
Three main study outcomes were
assessed within two years of follow-up:
incident CV outcomes, CV mortality
and all-cause mortality. AF cases
had an increased risk of developing
all investigated CV outcomes when
compared with controls (systemic
hypertension relative risk [RR]=1.9 [95%
confidence interval 1.7-2.1]; peripheral
thromboembolic events RR=2.0
[1.8-2.4]; congestive heart failure
RR=13.1 [11.5-14.8]; valvular heart
disease RR=7.0 [6.0-8.1]; ischaemic
heart disease RR=4.3 [3.8-4.8]; stroke
RR=3.7 [3.3-4.2]; myocardial infarction
RR=3.1 [2.6-3.6]). AF patients were
also twice (RR=2.0 [1.8-2.1]) as likely
to die from all causes and almost three
times (RR=2.7 [2.4-3.1]) more likely to
die from CV reasons than controls. AF
cases demonstrated consistently worse
prognosis across all of the main outcomes
assessed when compared with the control
patients.

Introduction

Atrial fibrillation (AF) is a supraventricular
tachyarrhythmia characterised by uncoordinated
activation of the atria. AF is a progressive disease
and represents the most common serious disorder
of cardiac rhythm. The incidence and prevalence

of the disease increase progressively with age and
is more common among men.!-%

AF is associated with higher mortality and
cardiovascular (CV) morbidity.>-** Specifically,

AF is a recognised risk factor for stroke, with the
proportion of strokes attributable to AF increasing
exponentially with age.l2714-17 Although clinicians
are most concerned about stroke risk among AF
patients, congestive heart failure (CHF) is the most
common outcome of AF.71718

In 2006, guidelines were developed for the
diagnosis and management of AF.1%2° These
guidelines outline AF treatment and management
including prevention of thromboembolism after AF
diagnosis. Prevention of other CV outcomes, such
as CHF, were included in later guidelines published
in 2010.2! In the UK, the primary care general
practitioner (GP) remains the most important
healthcare professional in the management of
long-term medical conditions, such as AF. The
outcomes from AF are dependent upon the
treatment choices made by these GPs and optimal
management of AF can only be implemented if
the natural history and outcomes of the disease
are fully appreciated. This study aims to assess
mortality and CV outcomes in a population of
patients with newly diagnosed AF managed in the
UK primary care setting.
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Materials and methods
Data source

The data for this study came from The Health
Improvement Network (THIN) database.

At the time of this study, THIN contained
primary care medical records on 5.6% of

the overall population of the UK and it is
generally considered representative of the
general UK population.??2* Patient-level
medical records in THIN include demographic
and comprehensive clinical information, such
as diagnoses and symptoms, prescriptions,
diagnostic tests, referrals and hospitalisation,
and other health-relevant data. The

study obtained ethical approval from the
Cambridgeshire 4 Research Ethics Committee
(REC) on 13 November 2009 (REC reference
number 10/H0305/44).

Study population

The electronic medical records of patients

in THIN practices were used to identify both
the newly diagnosed AF cases and controls
between May 2006 and November 2007.
Patients were required to be 40 years or
older. Patients receiving treatment for cancer
or who were being actively followed-up for a
cancer diagnosis (presence of cancer-specific
medication or diagnosis code within the

18 months prior to study initiation [index
datel) were excluded. In addition, patients
were excluded if they had a record of acute
thyrotoxicosis, intercurrent infection, or
alcohol intoxication, within the 30 days before
(and including) the index date. All cases and
controls were required to be permanently
registered at the general practice for a
minimum of six months before index date.

Case patients

Patients with a first diagnosis of AF (based on
Read Codes: G573.00, G573000, G573200,
6573300, G573z00, G573400, G573500)
during the recruitment period (1 May 2006 to
30 November 2007) were selected as case
patients. The index date of cases was the date of
entry of the first ever record of an AF diagnosis
code. There were 9,418 cases identified that
met the inclusion and exclusion criteria.

Control patients

Controls, randomly selected from the non-
AF population, were matched 5:1 to their
respective cases according to the following

parameters: gender, age (=3 years) and
location of practice (locality). The index date
for controls was the same date as the index
date of their respective matched cases.
Potential controls with a record of receiving
sotalol, amiodarone or flecainide prescriptions
prior to index date were excluded. There were
47,090 controls who met the inclusion and
exclusion criteria.

Follow-up

All patients were followed from the index
date until the earliest date resulting in the
end of two years’ follow-up or the end of the
patient record (i.e. death, transferred out of
the practice or end of data collection at the
practice).

Outcomes and covariates

The three main outcomes of interest were all-
cause mortality, CV mortality and incidence
of CV events. CV-related events and mortality
included AF, systemic hypertension, peripheral
thromboembolic events (PTEE), CHF, valvular
heart disease (VHD), ischaemic heart disease
(IHD), myocardial infarction (MI) and stroke
or transient ischaemic attack (TIA). Additional
outcomes were hospitalisations and diagnoses
of diabetes, depression, anxiety and panic
disorders.

Data were also collected for the following
covariates: age at index date; gender;
Townsend quintile score of social deprivation
(last score in the record — scores range

from 1 to 5 with 1 being the most affluent);
CHA,DS,-VASc score,? hospitalisation for
CV events; medical procedures including
cardioversion and ablation.

The comorbid conditions, pharmacological
therapy, procedures and hospitalisations were
classified in two ways: 1) history at any time
was defined as an indication in their record
at any time prior to index date; and 2) recent
history defined as an indication in their record
at any time within one year prior to index.

Hospital episodes were defined because
multiple record entries may take place

in THIN for the same hospital event.
Hospitalisations entered within 30 days

of the first hospital record were assumed
related to the same hospitalisation episode.
Hospitalisations information around the index
date was not included in counting the number
of subsequent CV or AF admissions because
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hospitalisations within 30 days of the index
date may not be due to a new CV or AF event
but rather due to an admission related to the
AF diagnosis. Specific diagnoses related to
hospitalisations were not available and, hence,
these analyses were not performed.

Death ascertainment

Mortality was assessed over the two years of
follow-up plus an additional four months to
allow for retrospective administrative recording
of death. The cause of death was investigated
for the 5,428 patients. Information on cause
of death was sourced from coded information
in THIN, free-text information in THIN or,

if still unknown, death certificates when
possible. Once collected, the cause of death
was assigned as CV or ‘other’ by a minimum
of two blinded reviewers. It was not possible
to ascertain cause of death for 1,990 patients
(530 cases [36.3% of cases who died] and
1,460 controls [36.9% of controls who died]).
These patients were included in the all-cause
mortality analysis but excluded from the CV
mortality analysis.

Data analysis

Patient characteristics were summarised

for the cases and controls. Differences in
characteristics were examined with t-tests for
the continuous variables and chi-squared tests
for the categorical variables.

For each study outcome, the incidence rate
was estimated as the number of patients with
the outcome by the end of follow-up over the
total person-years at risk. Incidence rates were
calculated from patients without a history of
the condition (ever recorded prior to index). For
example, patients with a history of CHF were
not included in the calculation of the incidence
of CHF. Relative risks (RRs) controlling for age,
gender and locality were calculated to compare
the incidence rate of each outcome between
the cases and controls.

Kaplan-Meier curves were created to assess
time to the main study outcomes. Conditional
logistic regression models were developed to
estimate odds ratios (ORs) comparing risk of
death for cases compared with controls while
adjusting for important differences in patient
characteristics.

Data analysis was performed in SAS v9.2 and
SAS Enterprise v4.2.
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Results

Table 1 displays the baseline characteristics
of the 9,418 AF cases (52.1% male, mean
age 73.8 years [standard deviation 11.2])
and 47,090 controls (52.1% male, mean

age 73.5 years [11.2]) at the index date. As
expected, there are no meaningful differences
between the cases and controls for age and
gender because these criteria were used to
create matched pairs for the two populations.
The two groups were also similar in
distribution of social deprivation as measured
by the Townsend score. There was statistical
evidence (p<0.001) to suggest a difference
between cases and controls for a history of

CHA,DS,-VASc, CV-related hospitalisations,
cardioversion and ablation procedures.

Over the follow-up time period, there was
evidence to suggest differences in incidence
rates between cases and controls for all
outcomes measured controlling for age,
gender and locality (table 2). RRs for several
conditions were notably high with RRs above
3.0 including CHF (RR=13.1, 95% confidence
interval [CI] 11.5-14.8), VHD (RR=7.0, 95%
Cl 6.0-8.1), IHD (RR=4.3, 95% CI 3.8-4.8),
stroke and TIA (RR=3.7, 95% Cl 3.3-4.2), MI
(RR=3.1, 95% Cl 2.6-3.6). In addition, cases
were at greater than three times higher risk
for hospitalisation for CV event compared with
controls (RR=3.2, 95% Cl 2.5-4.0).

Table 1. Patient characteristics at index date for atrial fibrillation (AF) cases and controls

Characteristic AF cases (N=9,418) Controls (N=47,090) p value*
n (%) n (%)
Demographics
Age (years) NA#
Mean (standard deviation) 73.83 (11.2) 73.52 (11.2)
Median (lower and upper quartiles) 75 (67-82) 75 (66-82)
Gender — males 4,907 (52.1) 24,535 (52.1) NA#
Townsend score of social deprivation N=8,985 N=45,013 0.352
Category 1 (most affluent) 2,302 (25.6) 11,811 (26.2)
Category 2 2,104 (23.4) 10,792 (24.0)
Category 3 1,884 (21.0) 9,286 (20.6)
Category 4 1,625 (18.1) 7,965 (17.7)
Category 5 (least affluent) 1,070 (11.9) 5,160 (11.5)
CHA,DS,-VASc score <0.001
0 837 (8.9) 5,627 (12.0)
1 1,511 (16.0) 8,439 (17.9)
2 2,383 (25.3) 12,741 (27.1)
3 2,728 (29.0) 13,936 (29.6)
4 1,300 (13.8) 4,803 (10.2)
b 479 (5.1) 1,138 (2.4)
6 153 (1.6) 338 (0.7)
7 27 (0.3) 66 (0.1)
8 0(0.0) 2 (0.0)
9 0 (0.0 0 (0.0)
History of procedures (any prior)
Cardioversion 55 (0.6) 7 (0.00) <0.001
Ablation 12 (0.01) 4 (0.00) <0.001
History of hospitalisation (any prior)
Cardiovascular event 469 (5.0) 1,390 (3.0) <0.001

*p values from t-test of age and chi-squared tests of categorical variables

#Matching parameters

ATRIAL FIBRILLATION

AF cases were more likely to die compared
with controls of both all-cause mortality
(RR=2.0, 95% Cl 1.8-2.1) and CV-related
mortality (RR=2.7, 95% Cl| 2.4-3.1)
controlling for age, gender and locality

(table 2). Similar results were found using
conditional logistic regression controlling

for age, gender, locality, Townsend score,
CHA,DS,-VASc, valvular disease, and
anticoagulant therapy (AF vs. controls all-
cause mortality OR=2.3, 95% Cl 2.1-2.5; CV
mortality OR=2.8, 95% Cl 2.4-3.3) (table 3).
The Kaplan-Meier curves in figures 1 and 2
illustrate the differences in all-cause and CV-
related mortality between cases and controls.

Discussion

This is one of the largest population-based
studies of AF in the general practice setting.
Newly diagnosed AF patients demonstrated
consistently worse prognosis across a variety
of outcomes compared with those without
the diagnosis. These outcomes included CV-
related hospitalisations, incidence of new
CV outcomes (systemic hypertension, PTEE,
CHF, VHD, IHD, MlI, stroke or TIA), diabetes
and mental health (anxiety and depression)
diagnoses, and mortality (all-cause and CV).

Risk of developing other CV
conditions

AF has been shown to be associated with
increased risk of other major CV events
including stroke and CHF.!718:25 This study also
showed the greatest risk for CHF (RR=13.1),
VHD (RR=7.0), IHD (RR=4.3), stroke
(RR=3.7) and MI (RR=3.1) when comparing
cases with controls controlling for age, gender
and locality. The RR for stroke, CHF and
coronary events are comparable with those
reported by Ruigomez et al.'’ (ischaemic
cerebrovascular event RR=3.0; coronary
event RR=2.1; CHF RR=6.4) in a study
utilising similar methodology.

To our knowledge, most studies focus on

CV outcomes such as stroke and CHF, and
treatment guidelines emphasise stroke
prevention.!*2% Along with the major CV
outcomes, this study also examined the risk

of developing additional outcomes, such as
diabetes (RR=2.1), anxiety and panic disorders
(RR=1.8), depression (RR=1.8), systemic
hypertension (RR=1.9) and PTEE (RR=2.0).
These results would require further study,
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Table 2. Comparison of incidence rates between AF cases and controls

Outcome Cases

n with outcome/total

person-years

Systemic hypertension 436/5,961

Peripheral thromboembolic events 255/13,950
Congestive heart failure 782/14,008
Valvular heart disease 375/14,553
Ischaemic heart disease 522/11,672
Myocardial infarction 197/14,531
Stroke and TIA 480/13,479
Diabetes 399/13,525
Anxiety / panic disorders 150/14,209
Depression 336/12,782
Hospitalisation for any CV event 112/15,545
Hospitalisation for AF 78/16,346

All-cause mortality 1,459/19,070

Cardiovascular mortality 384/18,573

Incidence rate*
(95% CI)

73.1 (66.5-79.8)
18.3 (16.1-20.5)
55.8 (52.0-59.6)
25.8 (23.2-28.3)
44.5 (41.0-48.5)
13.6 (11.7-15.4)
35.6 (32.5-38.7)
29.5 (26.7-32.4)
10.6 (8.9-12.2)
26.3 (23.5-29.1)
7.2 (5.9-8.5)
4.8 (3.7-5.8)
76.5 (72.7-80.3)

20.7 (18.6-22.7)

Controls

n with outcome/total
person-years

1,688/42,859
695/77,419
357/83,562
310/83,733
754/72,229
361/81,082
745/78,056
1,026/74,382
452/76,616
1,001/69,267
192/83,815
NC”
3,962/100,790

751/99,121

Relative risk*

(95% CI)
Incidence rate*
(95% CI)
39.4 (37.5-41.2) 1.9 (1.7-2.1)
9.0 (8.3-9.6) 2.0 (1.8-2.4)
4.3 (3.8-4.7) 13.1 (11.5-14.8)
3.7 (3.3-4.1) 7.0 (6.0-8.1)
10.4 (9.7-11.2) 4.3 (3.8-4.8)
4.5 (4.0-4.9) 3.1 (2.6-3.6)
9.5 (8.9-10.2) 3.7 (3.3-4.2)
13.8 (13.0-14.6) 2.1(1.9-2.4)
5.9 (5.4-6.4) 1.8 (1.5-2.2)
14.5 (13.6-15.3) 1.8 (1.6-2.1)
2.3 (2.0-2.6) 3.2 (2.5-4.0)
NC” NC®
39.3 (38.1-40.5) 2.0(1.8-2.1)
7.6 (7.0-8.1) 2.7 (2.4-3.1)

#Incidence rate per 1,000 person-years
*Controlled for age, gender and locality (matching parameters)

“NC: not calculable as none of the controls had a hospitalisation for an AF event
Key: AF = atrial fibrillation; Cl = confidence interval; CV = cardiovascular; TIA = transient ischaemic attack

Figure 1. Kaplan-Meier curve for time to all-cause mortality* in

atrial fibrillation (AF) patients and controls

Figure 2. Kaplan-Meier curve for time to cardiovascular (CV)
mortality™ in atrial fibrillation (AF) patients and controls
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but imply that, beyond stroke, a broader CV,
diabetes and mental health disease prevention
programme should be evaluated.

Mortality

In this study, AF patients were at about a
two-fold higher risk of CV mortality (OR=2.7)
and all-cause mortality (OR=2.0) compared
with controls. Other studies in a variety of
countries have reported similar increased

risk in CV mortality and the overall increased
mortality among AF patients was related to the
severity of underlying CV disease.®-8122% |n this
study, the ORs were similar when a history of
valvular disease, CHA,DS,-VASc scores and
anticoagulant therapy was controlled for in
multi-variable modelling (all-cause mortality
OR=2.3; CV mortality OR=2.8). This would
imply that AF patients are at increased risk

of all-cause and CV mortality and appropriate
prevention measures should be evaluated.

Limitations

The primary weakness of this study is that
the diagnoses of AF, as well as the primary
study outcomes, were not validated by
examination or confirmatory test results. It
cannot be ruled out that presentation with AF
was the factor that precipitated investigation
for and diagnosis of underlying CV disease in
these patients. The study used information
on AF cases that sought care by their GP
and this would likely bias the results to
include symptomatic cases. The data source
used for the analysis has been shown to be
representative of UK general practice.?32*

Another limitation is that cause of death could
not be determined for 36% of the deaths. This
means that the CV cause of death analysis
should be interpreted in light of this potential
bias. However, the missing causes of death
were not differentially distributed between the
AF patients (36% missing cause of death) and
the controls (37% missing cause of death) so we
do not anticipate that the mortality rates would
change dramatically. In addition, our estimates
are similar to those previously reported for CV
mortality.5-81225 This would not be an issue for
the all-cause mortality analysis, since the cause
of death was not required for this analysis.

Strengths

This is one of the largest population-based,
case-control studies of AF with a total of 9,418
patients newly diagnosed with AF and 47,090

ATRIAL FIBRILLATION

Table 3. Multi-variable logistic regression* analysis for all-cause and cardiovascular-

related mortality

Model

Cardiovascular mortality
AF patients (referent group controls)
CHA,DS,-VASc score
History of valvular heart disease (yes vs. no)
Anticoagulant therapy (yes vs. no)

All-cause mortality
AF patients (referent group controls)
CHA,DS,-VASc score
History of valvular heart disease (yes vs. no)
Anticoagulant therapy (yes vs. no)

Cases

Adjusted OR  95% CI
2.8 2.4-3.3
1.3 1.2-1.4
1.7 1.3-2.3
0.83 0.65-1.1
2.3 2.1-2.5
1.1 1.1-1.2
1.3 1.1-1.5
0.77 0.68-0.88

*Conditional logistic regression accounts for matching variables: age, gender and locality
Key: AF = atrial fibrillation; ClI = confidence interval; OR = odds ratio

matched controls. The patient population
included in the THIN database has been

shown to be representative of the UK patient
population with respect to gender and age
distribution for the prevalence of major disease.?*
Specifically, the crude prevalence of AF in THIN
is comparable with that found in the UK.2324

Conclusion

This study provides valuable, observational,
population-based data to assess morbidity and
mortality associated with AF. Other studies have
shown that AF imposes considerable morbidity
including hospitalisation and mortality.82°2° Given
that we report a significant increased risk (RR
ranging from 1.9 to 7.0) of new cardiovascular
diagnoses (including systemic hypertension,
PTEE, VHD, IHD, Ml and diabetes), in addition

to stroke and CHF, further investigation of
prevention for these outcomes among AF patients
is warranted. Despite the fact that AF patients
are frequently referred to secondary or tertiary
care centres for specialist advice and treatment

in the UK, the majority of long-term disease
management occurs in the general practice
setting. Optimal disease management in this
setting can be obtained by understanding the
natural history and likely outcomes of AF in the
general practice setting @
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Key messages

® This is one of the largest,
observational, population-based
studies of atrial fibrillation (AF) in
the general practice setting

® Newly diagnosed AF patients
demonstrated increases in the
incidence of new cardiovascular
diagnoses including stroke, congestive
heart failure, myocardial infarction,
ischaemic heart disease, valvular heart
disease, peripheral thromboembolic
events and systemic hypertension
compared with individuals without AF

® Newly diagnosed AF patients had a
two-fold increased risk of all-cause
mortality and were 2.7 times more
likely to experience CV mortality
compared with those without the
diagnosis

® Prevention of a variety of CV
outcomes beyond stroke and
congestive heart failure among AF
patients should be examined further
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