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Abstract
The prevalence of atrial fibrillation increases with age, and as
a result the risk of stroke and system embolism is increased when
compared with younger patients. This is also matched in an increase
in the hemorrhagic risk of using oral anticoagulation. For most
patients’ oral anticoagulation is the most effective treatment to
reduce embolic risk however it is underused in the elderly for fear
of hemorrhage. This article discusses the risk assessment tools
for clinical decision making and pharmacological options for the
prevention of stroke in the elderly and highlights several practical
considerations to use of vitamin K antagonists and newer
non-vitamin K dependent oral anticoagulants in this growing
population of patients.

Atrial Fibrillation (AF) is a major risk factor for disabling
ischaemic stroke due to embolism from the left atrium. AF is the most
frequent arrhymia in the elderly and its prevalence increases with
age [1]. The true prevalence is difficult to determine as a substantial
proportion of patients will be asymptomatic or have subclinical
disease. However, two thirds of patients with AF will be at least 75
years old [2], and of the patients over 75 years 10% will have AF. The
influence of AF on health outcomes increases with age in that 71% of
strokes that occur in patients with AF are over 70 years [3] and that
patient outcomes are worse in patients with AF than in those without
AF [4].
Current guidelines recommend the use of anticoagulants to reduce
the risk of embolic stroke in patients with AF [5,6]. As with any
pharmacological intervention there are risk and benefits with
anticoagulant therapy. The benefit is the decrease in stroke at the
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expense of (the cost) hemorrhage and frequent blood testing in the
case of Vitamin K Antagonists (VKA) and dietary restrictions.
There are simple clinical tools to assess the benefits and risks of
anticoagulant therapy using easily available clinical data in the older
patient.
To assess benefit due to stroke risk, the CHADS2 score (congestive
heart failure, hypertension, age >75 years, diabetes mellitus and
previous stroke or transient ischemic attack) is commonly used [7].
This tool which was developed in a population of elderly patients,
gives one point for the presence of each risk factor and two points
for a previous stroke or TIA. The risk of embolic stroke increases
with each point of the CHADS2 tool, from 1.9% annual stroke risk
with 0 points to 18.2% anual stroke risk in patients with a score of 6
points [8]. Most guidelines recomend the use of anticoagulation in
patients with a CHADS2 score of 1 or greater. In a study of 773 patients
older than 75 years with AF, 49% had congestive heart failure, 83%
hypertension, 21% diabetes and 32% previous stroke or TIA [9]. Or in
other words nearly all patients over 75 years meet the recomendations
for anticoagulation.
To assess the risk for hemorrhage there are three prediction tools;
firstly the HAS-BLED score [10], which includes hypertension;
abnormal renal/liver function, stroke, bleeding history or
predisposition, Labile International Normalized Ratio, elderly
(>65 years), drugs/alcohol concomitantly and has been incorporated
into the European and Canadian guidelines on the management of
patients with AF [6,11]. The HAS-BLED score is designed to
estimate the 1 year risk of major bleeding (intracranial,
hospitalization, hemoglobin decrease of >2gr/dl or need for
transfusion) in patients older than 65 years. It is simple to
use, and the trade-off in terms of the benefits and risks of oral
anticoagulation demonstrates that in the majority of patients with AF,
the risk of bleeding outweighs the potential benefit of anticoagulation
if the HAS-BLED score excedes the CHADS22 score.
The HEMOR2RHAGES score is more complex (hepatic or renal
disease, ethanol abuse, malignancy, older age, reduced platelet count
or function, re-bleeding, hypertension, anemias, genetic actors,
excessive fall risk and stroke) needing laboratory tests or even genetic
testing [12].
The ATRIA score uses clinical details of the patient, anemia, severe
renal disease, age ≥75 years, prior bleeding and hypertension to
stratify patients into low, intermediate and high risk groups for
hemorrhage [13]. Studies comparing the different risk prediction
tools have shown that the HAS-BLED was superior to both the
HEMOR2RHAGES and ATRIA tools [14,15].
The use of oral anticoagulants reduces the incidence of embolic
stroke in patients with AF, using the CHADS2 score the annual
incidence of stroke can be predicted, the risk of bleeding from the
HAS-BLED tool can likewise be predicted, benefit equals CHADS2
score minus HAS-BLED score.
However, if things were so simple, why is it that fewer than 60% of
ideal candidates are anticoagulated [16-18]. 9% of people over 80 years
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have atrial fibrillation with five times the risk of a stroke than people
over 80 years without atrial fibrillation. Regardless of the HAS-BLED
score, when it is ≥3 caution and efforts to correct reversible risk factors
are advised, oral anticoagulants are recomended in all CHADS2 scores
of ≥2, with a Ia recomendation 1A [19]. However, it has been shown
that estimates of bleeding risks by treating physicians are overstated,
by as much as 18% [20] and as such under-usage is frequent.
One major consideration not included in either the CHADS2 or
HAS-BLED scores is the evaluation of the elderly person as a whole
and not a series of risk factors.
Anticoagulation is complex in elderly patients, the main randomly
controlled clinical trials rarely include frail elderly patients,
representing only 20% of patients studied and as such the guidelines
do not provide recomendations for their management [21]. Frailty
increases the risk of stroke but not of hemorrhage and has been
reported to be associated with lower vitamin K antagonist usage [22].
In the absence of clear indications for this class of patients, areas that
should be taken into account both before starting or discontinuing
anticoagulation are; comorbidities, polypharmacotherapy, adherence,
cognitive impairment, mobility and monitoring barriers, nutrional
status and swallowing disorders, risk of falls and reduced life
expectancy [23].
The risk of bleeding increases with age due to multiple factors,
greater vascular fragility, less efficient haemostatic mechanisms and
increased risk of pathologies with potential for bleeding. The risk of
hemorrhages in the elderly doubles in patients with frequent falls,
neuro-psychiatric diseases and previous stroke and triples in those
over 75 years [24].
Falls are realtively common in the frail elderly, published data in
the elderly >65 years showed that the mortality in patients hospitalized
after a first fall was 6% in patients anticoagulated compared with 3.1%
of patients without anticoagulation. Patients dying of a head injury
constituted 31.6% of deaths within anticoagulated patients compared
with 23.8% of those not recieving anticoagulation. Risk of eventual
death with a head injury exceded the annual stroke risk in patients
with a CHADS2-VASc score of 0-2 [25]. In the real world a prior
history of falls/trauma is uncommon, reported to be approximately
1%, these patients are likely to be older and have risks for stroke or
thromboembolism, all cause mortality, major bleeding but not
hemorrhagic stroke [26]. In comparison self reported activity by
patients, classified as low, moderate and high was inversely associated
with bleeding, the incidence of a major bleed was 3.5 times higher and
non-major bleeds twice as high in patients reporting low activity as
compared with the high activity group [27].
Cognitive impairment increases with age, studies using the
mini-mental test, a questionaire comprising 30 questions that assess
cognitive function [28], reported that cognitive dysfunction was
common, the score of the mini-mental test correlated with poorer
anticoagulation control and that patients with low scores had an
increased risk of vascular events and bleeding. In patients with
cognitive dysfunction improved control of anticoagulation reduced
this risk of vascular and bleeding events [29]. The impact of
cognitive impairment is a major public health challenge and is
accentuated in patients taking oral anticoagulants that require care
in taking the medication as prescribed and being aware of drug and
dietary interactions. Atrial fibrillation is independently associated
with cognitive dysfunction, with increased thrombin generation and
fibrin turnover, with higher D-dimer, prothrombin fragment 1+2 and
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thrombin-anti-thrombin comlexes were reported in patients with
dementia and FA when compared with patients with only FA [30].
However, it has been reported that anticoagulation was no better
than aspirin in protecting against cognitive decline as measured
by the mini-mental score, other than that provided by preventing
clinical stroke [31]. However, with proper instruction to the patient
or carer, mild to moderate cognitive dysfunction does not delay the
time required to achieve therapeutic anticoagulation nor decreased
anticoagulation stability in terms of number of clinic visits compared
with patients with normal cognitive function [32]. However with
decreasing cognitive function the frequency of prescibing
anticoagulation decreases significatively [33].
Novel non-vitamin K antagonists have been introduced in the
last few years which do not require monitoring, do not have dietary
interactions and have fewer drug interactions. Two direct thrombin
inhibitors, ximelagatran and dabigatran and two factor Xa inhibitors
apixaban and rivaroxaban have been evaluated in large phase III
clinical trials. However ximelagatran was removed from the market
in 2006. They have been approved for clinical use and have been
shown to beat least non-inferior to dose adjusted warfarin for stroke
prevention.
Dabigatran in a dose of 150mg and 110 twice daily in the
randomized evaluation of long-term anticoagulant therapy (RE-LY
Trial) was associated with a lower risk of hemorrhage in patients <75
years, but not in those over 75 years. The risk of major hemorrhage
and extracranial hemorrhage rose more steeply with age than with
warfarin. In a dose of 150mg twice daily there was an increased risk
of major gastrointestinal bleeding when compared with warfarin,
however the risk of intracranial hemorrhage was lower with both
doses of dabigatran [34]. Adherence to treatment of more than 80% in
76% of patients with 16% discontinuing treatment due to heartburn
[35]. In terms of reduced risk of stroke or systemic embolism, the
dose of 150mg twice daily was superior to warfarin, the 110mg twice
daily dosage being non-inferior. In the subsequent RELY-ABLE trial,
comparing the 150mg versus 110mg dosis scheme, there was a higher
rate of major bleeding with the 150mg dosis but with similar rates of
stroke and death [36].
Rivaroxaban is less dependenton renal excretion than
dabigatran or apixaban, and has a once daily dose. The ROCKET-AF
study showed rivaroxaban to be non-inferior to dose adjusted
warfarin [37], with a lower risk of intracerebral and fatal hemorrhages,
however there was an increased risk of non-major clinically relevant
bleeding in patients over 75 years in comparison with warfarin [38].
Patients with intracranial hemorrhage while on treatment with
rivaroxaban had smaller hematomas and lower modified Rankin Scale
at discharge when compared to warfarin, although multiple cerebral
microbleeds were more common with rivaroxaban than with
warfarin. Death rates were higher in patients taking warfarin [39].
In a secondary analysis of the ROCKET AF trial, rivaroxaban was as
effective and as safe as adjusted dose warfarin in elderly as compared
with younger patients, but the net clinical benefit was significantly
higher in older patients due to the prevention of ishemic stroke [40].
Apixaban was compared to warfarin in the ARISTOTLE trial
(Apixaban for Reduction of Stroke and Other Thromboembolic
Events) in atrial fibrillation [41], there was a 50% dose reduction
in patients with 2 of the following 3 criteria; a serum creatinine of
>1.5mg/dl, aged over 80 years or a body weight of less than 60kg.
Apixaban was shown to be more effective than warfarin but with
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significant lower major hemorrhage rate, even those with moderate
renal failure showed a 50% rate reduction in hemorrhages when
compared to warfarin. The relative risk of bleed reduction was higher
in patiets with higher bleeding risks [42]. In patients considered
unsuitable for warfarin, the AVERROES trial showed apixaban to
be superior to aspirin in preventing stroke or systemic embolism in
patients with FA, including those over 75 years with no significant
increased risk of bleeding [43].
Of note is the renal metabolism of the newer anticoagulants, renal
function gradually declines with age, over 50% of elderly patients with
AF have an estimated glomular filtration rate of <60ml/min, however
it should be emphasized that chronic kidney disease increases the risk
of stroke in these patients and thus they should receive
anticoagulation. With the differing options of anticoagulants there
is no reason why the best choice to fit the clinical parameters is not
made. When the creatine clearence decreases to <30ml/min the risk
for major hemorhage increases and newer anticoagulants are not
recommended [44].
There are no head to head studies comparing the new non vitamin
K anticoagulants but all reduce the relative risk of ishemic stroke by
by approximately 30% and with a reduction in significant bleeds. They
are easier to use in that they do not require blood monitoring and
there are at present less interactions with commonly used medicines
in the elderly nor dietary restrictions.
However, although clinical tools are available to predict the risk of
stroke from AF and the bleeding risk, none consider the functional
capacity of the elderly person, whether the person is bed ridden, has
little functional capacity in terms of basic daily living activities, severe
cognitive deterioration, social support in who supervises the
medicines. The short half life of the new non vitamin K
anticoagulants, especially when are twice daily means that forgetting
to take the tablets is more important and leave the patient without
anticoagulant protection. Bellelli et al., [45] argue that all geriatric
patients with AF should be considered for anticoagulation but
depending on their functional assessment whether they should receive
it. Mortality is greater in patients with falls and/or dementia [46].

In summary
There are no doubts that people with AF should receive
anticoagulation and not aspirin, which is not effective and has a risk of
hemorrhage. With the new anticoagulants there is a choice of agents
to best suit the patient, however, there is no consensus on at what
functional level should the older patient not recieve anticoagulation.
This is the probable reason why many elderly patients do not receive
anticoagulation as recommended or are treated with ineffective
aspirin.
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