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Background: Atrial fibrillation (AF) disproportionately affects older adults. However, direct
comparison of clinical features, medical therapy, and outcomes in AF patients aged 65-74
and =75 years is rare. The objective of the present study was to evaluate the differences in
clinical characteristics and prognosis in these two age-groups of geriatric patients with AF.
Materials and methods: A total of 1,336 individuals aged =65 years from a Chinese AF
registry were assessed in the present study: 570 were in the 65- to 74-year group, and 766 were
in the =75-year group. Multivariable Cox hazards regression was performed to analyze the
major adverse cardiac events (MACEs) between groups.

Results: In our population, the older group were more likely to have coronary artery disease,
hypertension, previous stroke, cognitive disorder, or chronic obstructive pulmonary disease, and
the 65- to 74-year group were more likely to have valvular heart disease, left ventricular systolic
dysfunction, or sleep apnea. The older patients had 1.2-fold higher mean CHADS, (congestive
heart failure, hypertension, age =75 years, diabetes, stroke) scores, but less probability of being
prescribed drugs. Compared with those aged 65—74 years, the older group had a higher risk of
death (hazard ratio 2.881, 95% confidence interval 1.981-4.189; P<<0.001) or MACE (hazard
ratio 2.202, 95% confidence interval 1.646-2.945; P<<0.001) at the 1-year follow-up. In mul-
tivariable Cox analyses, secondary AF diagnosis, a history of chronic obstructive pulmonary
disease, and left ventricular systolic dysfunction were independent predictors of MACE in the
older group.

Conclusion: Patients aged =75 years had a worse prognosis than those aged 65-74 years, and
were associated with a higher risk of both death and MACE.

Keywords: atrial fibrillation, geriatric patients, mortality, major adverse cardiac events
(MACE)

Introduction

Atrial fibrillation (AF) is the most common cardiac arrhythmia, and it increases in
prevalence with age, ranging from 0.1% among persons <55 years to 9.0% in adults
aged =80 years.'? It is estimated that the current prevalence of AF in the US is 2.3 mil-
lion, with 75% aged >65 years and 45% aged =75 years.> According to the American
College of Cardiology (ACC)/American Heart Association (AHA)/European Society of
Cardiology (ESC) guidelines, antithrombotic therapy is the first recommended for AF
patients.*s Nevertheless, using anticoagulants in the elderly is a great challenge, because
the risks of stroke from AF and hemorrhage from anticoagulation both increase with
age.®” Moreover, older patients with AF more frequently have coexisting concomitant
conditions, such as heart failure or thromboembolism, which predispose them to worse
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prognosis. With the exacerbation of the aging population, AF
in the elderly will increase as a health problem and represent
both a management burden and cost burden for physicians,
patients, and health care systems.® '

It is well recognized that stroke prevention is central to
the management of AF, and advanced age has been identi-
fied as an independent predictor for stroke in various stroke
risk-stratification schemes.!" A recently study, based on a
large cohort of AF patients, demonstrated that the relative
hazard for increased stroke and thromboembolism was
2.97-fold in the 65- to 74-year age-group and 5.28-fold
for age =75 years, with age <635 years as reference.'? In
addition, the 2012 focused update of the ESC guideline
strongly recommends the CHA DS -VASc (congestive
heart failure, hypertension, age =75 years, diabetes, stroke,
vascular disease, age 65—74 years, sex category) score to
extend to the most widely used CHADS, (congestive heart
failure, hypertension, age =75 years, diabetes, stroke)
score by giving 2 points to age =75 years, and 1 point to
age 65-74 years."’ This suggested that AF patients aged
=75 years were associated with higher risks for stroke
compared with those aged 65-74 years. Nonetheless, direct
comparison of the clinical features, medical therapy, and
major end-point events in AF patients aged 65-74 years
and =75 years has not been illustrated yet. The objective
of this study was to evaluate the differences in clinical
characteristics and prognosis in these two age-groups of
geriatric patients with AF.

Materials and methods

The Chinese AF registry was a multicenter, prospective,
observational study with a 1-year follow-up. Twenty rep-
resentative centers from different areas participated (see
“Participating investigators” section). The registry enrolled
patients who presented to an emergency department with
AF or atrial flutter from November 2008 to October 2011,
either as the primary or secondary diagnosis. The main
objective was to evaluate the clinical characteristics, medical
treatments, risk factors, and long-term outcomes in Chinese
patients with AF. Among the included patients, 1,336 indi-
viduals aged =65 years were assessed. According to the
design of the present study, the population was divided into
two groups: age 65—74 years and =75 years.

Patients were identified using electronic hospital data-
bases recording emergency department (ED) diagnosis,
review of electrocardiograms and telemetry recording
from the ED, and direct screening by research staff. For
each patient, demographics, medical history, and clinical

variables were collected at baseline. For blood pressure
(BP) and heart rate, initial data at registration were docu-
mented. Body mass index (BMI; weight [kg]/height [m]?)
was calculated using the weight and height measured at
enrollment. The definitions of AF types were in accor-
dance with ACC/AHA/ESC 2006 guidelines for AF. We
combined persistent AF and permanent AF as sustained
AF. All treatment decisions were left to the discretion of
the treating physician.

Follow-up was carried out at 1 year from time of enroll-
ment by telephone interview. The main study outcomes
included all-cause mortality, stroke, non-central nervous
system (CNS) systemic embolism and major bleed. Primary
stroke included all strokes — ischemic and hemorrhagic — that
were associated with focal neurological symptoms lasting
more than 24 hours. Non-CNS systemic embolism was
defined as the occurrence of myocardial infarction, pulmo-
nary embolism, or peripheral embolism. Major bleeding
was defined as fatal bleeding and/or symptomatic bleeding
in a critical area or organ, such as intracranial, intraspinal,
intraocular, retroperitoneal, intra-articular or pericardial, or
intramuscular with compartment syndrome, and/or bleeding
causing a fall in hemoglobin level of 20 g/L (1.24 mmol/L) or
more, or leading to transfusion of two or more units of whole
blood or red cells. Major adverse cardiac events (MACEs)
included all-cause mortality, stroke, non-CNS systemic
embolism, and major bleeding.

The study was approved by the ethics committees of each
institution, and all the patients enrolled in the registry gave
written consent for study participation. Data were collected
on a standardized case-report form through searching medical
records and patient interviews from each center. The forms
were sent to Fuwai Hospital by fax at the earliest opportunity.
Using a validation plan integrated in the data-entry software,
data were checked for missing or contradictory entries and
values out of the normal range. Additional edit checks were
performed by the staff in Fuwai Hospital.

Statistical analysis

Categorical variables were expressed as frequencies and
percentages, and normally distributed continuous variables
were presented as means with standard deviation. Different
patients’ strata were compared with two-sided Student’s
t-test for continuous variables, and y? tests for categori-
cal variables. For the main outcomes, time to the first
event was recorded, whereas other events were censored.
Cox proportional hazard regression analyses were used
to identify the association of the main outcomes between
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age-groups and the independent predictors of all-cause
mortality and MACEs in each group, as well as the inter-
actions between age-groups and each baseline covariate.
The model included sex, primary diagnosis of AF, history
of myocardial infarction, coronary artery disease, heart
failure, hypertension, diabetes, previous stroke/transient
ischemic attack, history of left ventricular systolic dys-
function, left ventricular hypertrophy, chronic obstruc-
tive pulmonary disease, hyperthyroidism, valvular heart
diseases, prior major bleeding, smoking, CHADS,-score
stratification, and medications (including angiotensin-con-
verting enzyme [ACE] inhibitors or angiotensin II-receptor
blockers, B-blockers, calcium-channel blockers, digoxin,
diuretics, anticoagulants, aspirin or platelet inhibitors,
and lipid-lowering drugs). Kaplan—Meier curves were
constructed for time to event and were compared by log-
rank test. The data were analyzed with SPSS 17.0 (SPSS,
Chicago, IL, USA), and a two-sided P-value <0.05 was
considered statistically significant.

Results
A total of 2,016 AF patients were enrolled in the Chinese
AF registry. Of the whole cohort, 1,336 participants

(age =65 years) entered the present study: 570 in the 65- to
74-year group, and 766 in the =75-year group. Figure 1
shows the trial profile.

Patient demographics, past medical history, and medi-
cation during the ED visit of the two groups are shown in
Table 1. At enrollment, more patients presented to EDs with
AF as a secondary diagnosis in the =75-year group. Com-
pared with the 65- to 74-year group, the older group had a
lower BMI and diastolic BP but a higher systolic BP. The
mean CHADS, score was 1.2-fold higher in the =75-year
group than in the 65- to 74-year group. Coronary artery
disease, hypertension, previous stroke/transient ischemic
attack, cognitive disorder, and chronic obstructive pulmonary
disease (COPD) were more represented in the older group,
while sleep apnea, smoking, history of left ventricular systolic
dysfunction, and valvular heart disease were more prevalent
in the 65- to 74-year group.

During hospitalization, diuretics, ACE inhibitors,
digoxin, and oral anticoagulants were all given significantly
more often in patients aged 65—74 years. Warfarin prescrip-
tion by CHADS, -score stratification between groups is shown
in Figure 2. There was no difference between the groups
with regard to angiotensin II-receptor blockers, B-blockers,

2,016 patients with AF identified in the registry

y

1 excluded

A

2,015 patients with complete data

A

679 excluded (age <65 years)

A4

1,336 patients analyzed

in the present study (age 265 years)

v

A 4

570 patients (65-74 years)

766 patients (age =75 years)

8 lost to follow-up <

v

570 analyzed

Figure | Trial profile.
Abbreviation: AF, atrial fibrillation.
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Table | Baseline characteristics by age-group

Characteristic Age-group (years) P-value
65-74 (n=570) =75 (n=766)
Mean age (years), mean (SD) 70.18 (2.708) 80.76 (4.657) -
Female sex, n (%) 308 (54.0) 436 (56.9) 0316
BMI (kg/m?), mean (SD) 23.79 (3.59) 23.08 (3.38) <0.001
Systolic BP (mmHg), mean (SD) 133.75 (22.92) 136.82 (23.26) 0.016
Diastolic BP (mmHg), mean (SD) 81.39 (14.89) 79.70 (15.04) 0.042
Heart rate (beats/minute), mean (SD) 99.01 (27.34) 101.36 (29.12) 0.135
Secondary AF diagnosis, n (%) 321 (56.3) 508 (66.3) <0.001
Sustained AF, n (%) 399 (70.0) 533 (72.2) 0.393
Mean CHADS, score*, mean (SD) 1.56 (1.20) 2.76 (1.25) <0.001
Low (score 0 or 1), n (%) 281 (56.4) 104 (14.6) <0.001
Intermediate (score 2), n (%) 114 (22.9) 244 (34.2) -
High (score 3-6), n (%) 103 (20.7) 365 (51.2) -
Medical history
Myocardial infarction, n (%) 42 (74) 73 (9.5) 0.169
Coronary artery disease, n (%) 263 (46.1) 441 (57.6) <0.001
Heart failure, n (%) 220 (38.6) 271 (35.4) 0.229
Hypertension, n (%) 353 (61.9) 523 (68.3) 0.017
LVH, n (%) 110 (19.3) 121 (15.8) 0.108
Stroke/TIA, n (%) 111 (19.5) 196 (25.6) 0.009
Sleep apnea, n (%) 25 (4.4) 13 (1.7) 0.004
Smoking, n (%) 134 (23.5) 133 (17.4) 0.006
LVSD, n (%) 127 (22.3) 134 (17.5) 0.031
Cognitive disorder, n (%) 8 (1.4) 30 (3.9) 0.007
COPD, n (%) 72 (12.6) 140 (18.3) 0.005
Diabetes, n (%) 95 (16.7) 157 (20.5) 0.077
Hyperthyroidism, n (%) 16 (2.8) 14 (1.8) 0.265
Valvular heart disease, n (%) 72 (12.6) 52 (6.8) <0.001
Major bleeding, n (%) 12 (2.1) 17 (2.2) 1.0
Medication
Diuretics, n (%) 255 (44.7) 294 (38.4) 0.021
CCB, n (%) 185 (32.5) 264 (34.5) 0.447
[B-blocker, n (%) 291 (51.1) 395 (46.9) 0.135
ACE inhibitor, n (%) 177 31.1) 179 (23.4) 0.002
ARB, n (%) 121 (21.2) 177 (23.1) 0.426
Digoxin, n (%) 209 (36.7) 222 (29.0) 0.003
Oral anticoagulant, n (%) 104 (18.2) 85 (I1.1) <0.001
ASA or platelet inhibitor, n (%) 380 (66.7) 507 (66.2) 0.861
Lipid-lowering medication, n (%) 165 (28.9) 251 (32.8) 0.152

Notes: Data are expressed as n (%) or mean (standard deviation [SD]). *Data excluded those with valvular heart disease. For the risk-stratification scheme for atrial fibrilla-
tion, a score of 0—6 was derived based on the following factors: congestive heart failure (1 point), hypertension (I point), age >75 years (I point), diabetes mellitus (I point),

and previous stroke or TIA (2 points).

Abbreviations: BMI, body mass index; BP, blood pressure; AF, atrial fibrillation; CHADS, congestive heart failure, hypertension, age =75 years, diabetes, stroke; LVH, left
ventricular hypertrophy; TIA, transient ischemic attack; LVSD, left ventricular systolic dysfunction; COPD, chronic obstructive pulmonary disease; CCB, calcium-channel
blocker; ACE, angiotensin-converting enzyme; ARB, angiotensin ll-receptor blocker; ASA, acetylsalicylic acid (aspirin).

calcium-channel blockers, antiplatelet inhibitors, or lipid-
lowering medication (Table 1).

We had 1 year’s follow-up data available for 98.8%
(n=1,992) of the baseline population, including 562 in the
65- to 74-year age-group and 757 in the =75-year age-group
(Figure 1). Table 2 shows the major end-point events. In time-
to-first-event analyses, there were 342 MACEs during the
follow-up period, of which all-cause mortality represented
233 cases. The older group had a 1.4-fold increased
unadjusted risk of MACESs than the 65- to 74-year group,

which persisted after adjusting for differences in baseline
characteristics. As with MACEs, the unadjusted risk of all-
cause mortality was 2.1-fold increased in the =75-year group
than in the 65- to 74-year group, remaining significant after
adjusting for baseline covariates. Of note, the unadjusted
risk of stroke alone was 0.55-fold higher in the =75-year
group than in 65- to 74-year group, whereas the differences
were not significant after adjustment for confounders. There
was a trend for higher risk of non-CNS systemic embolism
and lower risk of major bleeding in the older group than
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Figure 2 Anticoagulation rate by CHADS -score stratification in 65- to 74-year-old
(blue) and =75-year-old (red) groups.

Abbreviation: CHADS, congestive heart failure, hypertension, age =75 years,
diabetes, stroke.

in the 65- to 74-year group, which did not reach statistical
significance. Kaplan—-Meier cumulative hazard curves of the
events are shown in Figure 3.

In age-stratified multivariable Cox analyses, we identified
the predictors for all-cause mortality and MACEs in both
groups (Table 3). In the 65- to 74-year group, use of digoxin
was an independent risk factor of all-cause mortality. In the
=75-year group, patients with AF as a secondary diagnosis
and a history of COPD were significantly associated with a
higher mortality rate. Also, secondary AF diagnosis, a his-
tory of COPD, and left ventricular systolic dysfunction were
independent predictors of MACEs in the older group. To
gain further insights into the hazard ratios for the events, we
tested for interactions between age and the baseline variables.
For all-cause death, interactions between age-group and sex
and between age-group and use of digoxin were statistically
significant.

Discussion

To the best of our knowledge, this is the first study to directly
compare the clinical profile and long-term outcomes between
patients aged 6574 years and =75 years with AF. The

Table 2 Major outcomes during follow-up

present analysis indicated that patients aged =75 years had
a worse prognosis compared with the 65- to 74-year group,
regardless of the risk profile and medication. Patients aged
=75 years with AF as a secondary diagnosis were indepen-
dently associated with higher risk of MACEs.

In multivariable Cox analysis, we observed a 1.2-fold
higher risk for MACEs in the older group, which suggested
that being aged =75 years was an independent predictor
for major adverse events compared with the 65- to 74-year
group. As is known, the 2012 focused update of the ESC
guideline strongly recommended the CHA DS -VASc score,
which assigns 1 point for age 65-74 years and 2 points for
age =75 years, to complement the traditional CHADS -score
risk factors for stroke prevention in AF patients.!* That means
that patients aged =75 years have a higher risk of suffering
a stroke than the 65- to 74-year group. Here, our results
extend the concept to MACEs. Although the risk of stroke
did not reach statistical significance after adjustment for
baseline characteristics in the present study (10.6% versus
6.9%, unadjusted hazard ratio 1.553 [95% confidence interval
1.059-2.278], adjusted hazard ratio 1.557 [95% confidence
interval 0.980-2.474]), we conjecture small sample size and
the combination analysis of ischemic stroke and hemorrhagic
stroke might be possible reasons.

Our study demonstrated a notable age-related difference
in baseline variables in patients aged =65 years. More than
a decade ago, the analysis from the Framingham study
illustrated that diastolic pressure tends to decline as systolic
pressure levels off at older ages.'* We confirmed this in the
present study. In our population, the older group were more
likely to have coronary artery disease, hypertension, previ-
ous stroke, cognitive disorder, or COPD, and the 65- to
74-year group were more likely to have valvular heart dis-
ease, left ventricular systolic dysfunction, or sleep apnea.
Also, compared with the 65- to 74-year group, the older
patients were less probably being prescribed with drugs,
such as ACE inhibitors, diuretics, digoxin, and warfarin.
These factors might partly explain the difference in prog-
nosis between the groups in terms of more comorbidities

Outcomes Age-group (years) P-value Univariate analysis P-value Multivariateanalysis  P-value
65-74 (n=562), =75 (n=757), HR (95% CI) HR (95% CI)
n (%) n (%)
All-cause mortality 49 (8.7) 184 (24.3) <0.001  3.052(2.227-4.183) <0.001 2.881 (1.981-4.189) <0.001
Stroke 39 (6.9) 80 (10.6) 0.027 1.553 (1.059-2.278) 0.024 1.557 (0.980-2.474) 0.061
Non-CNS systemic embolism 2 (0.4) 9 (1.2) 0.130 3.373 (0.725-15.674)  0.121 2.766 (0.426-17.983) 0.287
Major bleeding 7(1.2) 5(0.7) 0.380 0.528 (0.167-1.672) 0.277 0.492 (0.101-2.403) 0.381
MACE 89 (15.8) 253 (33.5) <0.001 2.363 (1.856-3.009) <0.001  2.202 (1.646-2.945) <0.001
Abbreviations: HR, hazard ratio; Cl, confidence interval; CNS, central nervous system; MACE, major adverse cardiac event.
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Notes: (A) All-cause death (log-rank P<<0.001); (B) stroke (log-rank P=0.023); (C) major adverse cardiac event (MACE; log-rank P<<0.001).

with less medication. It is worth mentioning that although
we presented a 1.2-point higher mean CHADS, score in
the older group, the effective difference in the CHADS,
score was 0.2 points, since age =75 years gave 1 point to
the older patients.

The anticoagulation rate in the present study was 18.2%
in the 65- to 74-year group and 11.1% in the =75-year
group (P<0.001). Moreover, in the older group, the
proportion of warfarin prescription decreased as the
CHADS, score increased (Figure 2). Despite its benefits,
the underuse of warfarin is quite common for the elderly.
In a single US institution, warfarin was prescribed at discharge
to 75% of those aged 6569 years, 59% of those aged 70-79
years, 45% of those aged 8089 years, and 24% of those aged
=90 years.® For geriatric patients with AF, treatment with
anticoagulation agents is a great challenge, because the older
patients that will probably benefit most from anticoagulation
therapy are also at the highest risk of bleeding complication.'s
Guo et al declared that patients aged 90 years were five times
more likely to develop diseases with risks of both hemorrhage
and thromboembolism compared with those aged 80 years.!” In
clinical practice, this confusion might have an impact on deci-
sion making regarding antithrombotic therapy, and currently
less than one-third of elderly receive warfarin.'® Nonetheless,
recent large trials have proven that novel oral anticoagulants
have a greater net clinical benefit than warfarin, including
in subgroups of older patients.*?! We expect a promising
application of novel oral anticoagulants for elderly patients,
and also prospective, randomized, controlled trials of newer
agents in the elderly population with AF are needed.

In this study, we found that secondary AF diagnosis
and a history of COPD were independent risk factors for

all-cause death and MACE:s in the =75-year group, rather
than in the 65- to 74-year group. It is suggested that con-
comitant diseases, especially COPD, were independently
associated with adverse clinical events in older individu-
als. COPD is common in the elderly, particularly those
aged =75 years.”> Pathological changes in patients with
COPD may lead to a high relative risk for occurrence or
development of AF.? The frequent coexistence of AF and
COPD in the elderly may complicate the treatment of both
conditions, exacerbate the diseases, and ultimately jeopar-
dize health outcomes, resulting in a heavy economic burden.
Based on these considerations, we put forward the recom-
mendation that management of the underlying COPD exac-
erbation should take priority in older patients with AF.

The limitation of our study was that it was a hospital-
based study, which might not reflect the status of the
general community. Moreover, subjects in the present
analysis were derived from the Chinese AF registry. Due
to the nature of an observational study, there may exist
selection bias. However, we encouraged all participating
centers to recruit consecutive patients so as to minimize
the bias. Finally, we had no echocardiography data on
admission, and this might have had an influence on dis-
tinguishing the relationship between cardiac function and
major end-point events.

Conclusion

In geriatric patients with AF, there were apparent differences
between the 65- to 74-year group and the =75-year group.
Patients aged =75 years had a worse prognosis than the
65- to 74-year group and were associated with higher risks
of both death and MACEs.
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