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ABSTRACT: With advancing age, the prevalence of both stroke and non valvular atrial fibrillation
(NVAF) is increasing. NVAF in old age has a high embolic potential if not anticoagulated. Oral
anticoagulation therapy is cost effective in older people with NVAF due to their high base line stroke risk.
The current stroke and bleeding risk scoring schemes have been based on complex scoring systems that are
difficult to apply in clinical practice. Both scoring schemes include similar risk factors for ischemic and
bleeding events which may lead to confusion in clinical decision making to balance the risks of bleeding
against the risks of stroke, thereby limiting the applicability of such schemes. The difficulty in application
of such schemes combined with physicians’ fear of inducing bleeding complications has resulted in under
use of anticoagulation therapy in older people. As older people (=75 years) with NVAF are all at high risk
of stroke, we are suggesting a pragmatic approach based on a yes/no decision rather than a risk scoring
stratification which involves an opt out rather an opt in approach unless there is a contraindication for oral
anticoagulation. Antiplatelet agents should not be an alternative option for antithrombotic treatment in
older people with NVAF due to lack of efficacy and the potential of being used as an excuse of not

prescribing anticoagulation.
anticoagulate should include patients’ views.

Bleeding risk should be assessed on individual basis and the decision to
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Non-valvular atrial fibrillation (NVAF) is the most
common sustained cardiac arrhythmia [1]. It is
recognised as a major risk factor for stroke, increasing
the risk by 5-fold in comparison to that in individuals in
normal sinus rhythm [2]. Randomized controlled trials
have shown that prophylactic treatment with warfarin
decreases the risk of stroke by 60% to 70% in patients
with NVAF [3]. The major benefit of warfarin is seen in
patients at highest risk for stroke such as older people
(=75 years) and those of any age with other risk factors
such as hypertension, left wventricular dysfunction,
diabetes mellitus, or previous transient ischemic attack
(TIA) or stroke [4]. Current guidelines generally
recommend oral anticoagulation therapy for patients
with NVAF and at high stroke risk, antiplatelet therapy
for those at low risk and either therapy for those with

moderate risk [5]. Stroke risk as well as bleeding risk is
assessed by stratification scoring schemes derived
mainly from the control arms of the anticoagulation in
NVAF clinical trials or from expert panel consensus.
Age appears to be a consistent feature in both bleeding
and stroke risk schemes. Therefore, the decision to
anticoagulate older patients with NVAF for stroke
prophylaxis is not very clear. This uncertainty combined
with fear of inducing bleeding complications is reflected
in clinical practice with under treatment of elderly
patients [6]. This review investigates the current
evidence for the stroke risk and benefits of oral
anticoagulation in older people with NVAF, addresses
physicians’ fear of using oral anticoagulation in the
elderly and suggests a pragmatic approach in clinical
practice.
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Epidemiology of NVAF and stroke

NVAF is uncommon before the age of 60 years but the
prevalence doubles with each decade of life affecting
about 10% of older people 80-90 years old [7]. The
prevalence of NVAF is projected to triple by 2050 [8].
For example, in the US it is estimated that 5.6 million
people will have NVAF, of which 50% will be over 80
years old [9]. The progressive increase in prevalence is
likely due to the improved survival of NVAF patients.
Data from the Screening for Atrial Fibrillation in the
Elderly (SAFE) trial showed a prevalence of NVAF of
6% in people aged 65-74, 12% in people aged 75-84, and
16% in people aged >85 [10]. The incidence of stroke is
also age dependent and doubles for every successive
decade after the age of 55 years reaching around 12% in
white persons aged 75-84 years old and 17% in those
>85 years of age [11]. NVAF is associated with a 5-fold
increase in risk of ischemic stroke across all age groups
and accounts for 15% to 20% of all strokes [12].
However, the attributable risk of stroke from NVAF
increases significantly with age, from 1.5% for
individuals aged 50 to 59 years to 23.5% for individuals
aged 80 to 89 years with 40% of stroke in patients >80
years due to NVAF [2]. NVAF related stroke is
associated with double mortality and more severe
functional disability than stroke affecting patients in
sinus rhythm [13]. In summary, age is a detrimental
factor for the prevalence of both stroke and NVAF
putting older people with NVAF at the highest risk of
stroke compared with younger patients in sinus rhythm.
Furthermore very old age is an independent predictor of
both short and long term stroke outcomes. In the
community based Copenhagen Stroke Study of 1,197
elderly stroke patients, very old age (>85 years old)
independently predicted short term mortality {odds ratio
(OR) 2.5, 95% confidence interval (CI) 1.5 to 4.2}, and
discharge to nursing home or in-hospital mortality (OR
2.7, 1.7 to 4.4). Five years after stroke old age predicted
mortality or nursing home placement (OR 3.9, 2.1 to 7.3)
and long term mortality {hazard ratio (HR) 2.0, 1.6 to
2.5}. Very old age was associated with more prevalent
NVAF (37.4 % in those >85 years old vs 14.6% in those
<85 years old, p <0.0001) while hypertension and
diabetes were less often seen in the very old (25.3% vs
34.4%, p = 0.02 and 13.7% vs 22%, p = 0.01) suggesting
that the more severe strokes among the very old are due
to a shift from stroke caused by hypertensive arterial
disease in the young towards cardioembolic strokes in
the very old [14].

Anticoagulation in older people (Table 1)

Table 1: Anticoagulation in older people with NVAF

e Efficacy of oral anticoagulation is maintained across
all age groups even in the very old (=85 years).

e Efficacy of oral anticoagulation is maintained across
all CHADS2 scores even in those with low risk
(CHADS?2 score 1-2).

e The greatest net clinical benefit of oral
anticoagulation is observed in those >85 years old
due to their high base line stroke risk.

e Good quality of INR control is achievable regardless
of age.

e  Aspirin has very little benefit in stroke risk reduction
in patients with NVAF and this benefit tends to be
attenuated further in old age.

e Oral anticoagulation therapy remains superior to
combination of antiplatelet agents.

Clinical trials: In the meta analysis by Hart et al of 29
clinical trials which included 28,044 patients (mean age
71 years), warfarin and antiplatelet agents reduced stroke
risk by 64% (95% CI 49% to 74%) and 22% (6% to
35%) respectively in comparison to placebo. Warfarin
was more effective than antiplatelets (relative risk
reduction 39%, 22% to 52%) in the Birmingham Atrial
Fibrillation Treatment of the Aged (BAFTA) study
which included 973 elderly patients >75 years old, mean
(SD) age 81.5 (4.2) years, annual risk of primary events
which included ischemic stroke, systemic embolus or
intra cranial hemorrhage (ICH) was 1.8% and 3.8% for
patients on warfarin vs aspirin respectively {relative risk
(RR) 0.48, 0.28 to 0.80, p=0-003, absolute risk reduction
2%, 0-7 to 3-2} [15]. There was no difference in the
rates of all major hemorrhages (including ICH) between
aspirin and warfarin treated groups (RR 0.96, 95% ClI
0.53 to 1.75). Annual risk of extracranial hemorrhage
was 1.4% for warfarin and 1.6% for aspirin (RR 0-87,
0-43 to 1-73). Importantly, efficacy of warfarin was
similar in people aged >85 years vs younger people as
well as in those with low stroke risk (CHADS2 score 1-
2) vs those with high stroke risk (CHADS2 score 3-6)
[16]. In an analysis of 13,559 adults with NVAF treated
with oral anticoagulation, the net clinical benefit of
warfarin was 0.68% per year (95% CI 0.34% to 0.87%)
and was greatest for patients >85 years old (2.34% per
year, Cl 1.29% to 3.30%) [17]. The Warfarin versus
Aspirin for Stroke Prevention in Octogenarians with
atrial fibrillation study (WASPO) included a very old
cohort of patients (mean age 83.9 years) with NVAF and
showed that aspirin (300mg) was less tolerated with

Aging and Disease * Volume 3, Number 4, August 2012

340



A.Ali, et al

Anticoagulation in older people with NVAF

more adverse events (33% of patients vs 6%, p = 0.002)
in comparison to adjusted dose warfarin. Furthermore,
there were three cases of serious bleeding in the aspirin
group as compared to none in the warfarin group. Of
note good quality of anticoagulation control was
achievable in this very elderly cohort, mean (SD)
percentage of time in the target international normalized
ratio (INR) range of 2.0-3.0 was 69% (17.7) [18]. The
percentage of time spent in target INR has also been
shown in another study to be similar in different age
groups of patients with NVAF even in those >84 years
old and it was not difficult to maintain INR in the
therapeutic range as persons get older [19]. Warfarin
remains superior to combination of more than one
antiplatelet.  Atrial fibrillation Clopidogrel Trial with
Irbesartan for prevention of Vascular Events (ACTIVE-
W) study of 6706 participants (mean age 70 years)
showed that even dual antiplatelet therapy was inferior to
oral anticoagulation. There were 165 primary events in
oral anticoagulation therapy arm (annual risk 3.93%) and
234 in the clopidogrel plus aspirin arm (annual risk
5.60%, RR 1.44, 95% CI 1.18 to 1.76, p=0.0003) [20].
Combination of antiplatelets and warfarin was associated
with high risk of bleeding. In a study of 118,000 Danish
patients with NVAF all combinations of warfarin,
aspirin, and clopidogrel were associated with increased
risk of bleeding particularly dual warfarin and
clopidogrel therapy and triple therapy which were
associated with a more than 3-fold higher risk of nonfatal
and fatal bleeding with no additional benefit to
prevention of ischemic stroke than was warfarin
monotherapy [21].

Clinical practice: Warfarin is effective in ischemic
stroke prevention for patients with NVAF in clinical
practice as it was shown in clinical trials and the absolute
increase in the risk of ICH is small. In a large
observational study of 11,526 patients with NVAF (43%
women, mean age 71 vyears), the annual rate of
thrombotic event was 1.17% (95% CI 1.00 to 1.38) in
patients receiving warfarin compared to 2.03% (1.79 to
2.30, P<.001) in those not receiving warfarin during a
mean of 2.2 years of follow-up. Warfarin therapy was
associated with a 51% (95% CI 39% to 60%) lower risk
of thromboembolism and a reduced risk of all cause
mortality (adjusted HR 0.69, 95% CI 0.61 to 0.77)
compared with no warfarin therapy. Rate of ICH was
low but significantly higher in those taking warfarin
compared to those not taking warfarin (0.46% vs 0.23%
respectively, P=.003, adjusted HR 1.97, 95% CI 1.24 to
3.13). However, warfarin therapy was not associated
with an increased risk of non-intracranial major
bleeding. It is likely that the efficacy of warfarin could

be further improved as nearly two thirds of individuals
sustaining an ischemic stroke while taking warfarin had
an INR value below the target range of 2-3 [22]. In
another study of 119,764 NVAF elderly Medicare
patients, mean (SD) age 79.3 (8.6) years, there was no
increase in the annual rate of hemorrhagic stroke (0.5%
vs 0.6%) and a slightly elevated but not significant risk
of a major bleed (7.6% vs 7.5%) in the warfarin treated
group (70,057 patients) in comparison to non warfarin
users (49,707 patients) after 2.1 years of follow up [23].
Oral anticoagulation has also shown benefits in long
term stroke outcomes in addition to the known short term
benefits.  In a prospective population based study,
therapeutic INR was associated with improved late
survival after ischemic stroke (adjusted 2 year OR for
mortality was 0.08, 95% CI 0.01 to 0.78, P=0.03).
Functional outcome was dependent on quality of
anticoagulation control. An INR of 2 to 3 at ischemic
stroke onset was associated with good functional
outcome (modified Rankin Scale score=0 to 2) at 1 year
(adjusted OR=4.8, 95% ClI 1.45 to 23.8, P=0.04) [24].

Cost: NVAF patients with stroke are typically older
(averaging approximately 75 years) with large cerebral
infarctions leading to more severe strokes, worse
functional outcomes and higher early mortality
compared with ischemic stroke patients in sinus rhythm
[25]. They have 50% higher probability of remaining
disabled or handicapped and direct costs are higher
(€10,192 vs. €9374, P<0.01 for the year 2001) than
stroke patients without NVAF [26]. Therefore,
anticoagulation therapy is likely to be cost effective. In
973 patients (>75 years old) with NVAF of a randomised
controlled study in the community, warfarin was cost
effective compared to aspirin. Total costs were lower in
the warfarin group (difference -£165, 95% C | -£452 to
£89). The primary event rate was lower in the warfarin
group (0.05 versus 0.1), and the quality adjusted life
years score was higher (difference 0.02, 95% CI -0.07 to
0.11) [27]. In the aforementioned study of Medicare
beneficiaries of 119,764 NVAF patients (mean age 79.3
years), warfarin use was independently associated with
lower total medical costs, averaging $9836 per patient
per year in 2006 in comparison to patients not taking
warfarin (P<0.0001) during an average follow-up of 2.1
years [23]. Costs of warfarin-related major bleeding
complications seem to be modest as well. The average
annual cost per patient for management of bleeding
complication was reported as $19 in the USA (year
2000-2003) [28], £47.30 in the UK (year 1999-2000)
[29] and €15 in Germany (year 2004) [30].
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Table 2. CHA2ADS2-VASc stroke risk stratification
scale[36]

Risk factor Score

Congestive heart failure 1
Hypertension 1
Age > 75 years 2
Diabetes mellitus 1
Stroke/transient ischemic attack or systemic 1
thromboembolism

Vascular disease (myocardial infarction, 1
peripheral arterial disease or aortic plaque)

Age 65-74 years 1
Sex (female) 1
Maximum score 9

Score=0 no therapy, score > 1 oral anticoagulation is indicated.

Anticoagulation control: The recommended INR target
is 2t0 3. An INR <2 is associated with increased risk of
ischemic events while an INR of >3 is associated with
increased risk of bleeding. In hospitalized patients with
stroke, an INR <2.0 on admission was independently
associated with increased odds of severe stroke (OR 1.9,
95% CI 1.1 to 3.4) and mortality (HR 3.4, 95% CI 1.1 to
10.1) compared to INR >2.0 [31]. The benefit of oral
anticoagulation above antiplatelet therapy appears to be
dependent on quality of anticoagulation control and the
time spent in the therapeutic range (TTR) in a
proportional way. In a post hoc analysis of the
ACTIVE-W trial, a wide variation in TTRs resulted in
different efficacy of oral anticoagulation. For patients at
centres achieving below the median TTR (65%) no
treatment benefit was demonstrated between clopidogrel
plus aspirin versus warfarin (RR of vascular events 0.93,
95% CI 0.70 to 1.24, p = 0.61). However, for patients at
centres with a TTR above the study median, warfarin
had a marked benefit reducing vascular events by >2
fold (RR 2.14, 95% CI 1.61 to 2.85, P<0.0001). Mean
TTR also varied between countries from 46% to 78%
with a corresponding relative risk 0.6 to 3.6 (clopidogrel
plus aspirin versus warfarin). The authors concluded
that a TTR of a minimum 58% would be needed for
warfarin to be beneficial over antiplatelet therapy [32].

Risk stratification schemes

Stroke risk: There are more than a dozen published
schemes for stratifying stroke risk in patients with
NVAF. At the core of existing schemes are 4 features
that have been independently and consistently associated
with stroke in atrial fibrillation patients: previous stroke
or TIA, hypertension, advanced age, and diabetes [33].

There is wide variation of the risk estimation between
these schemes with a 5 to 7 fold variation in the fraction
of patients categorized as being at low or high risk
among the schemes. In an analysis of 12 published
schemes, the fractions of patients categorized by the
different schemes as low risk varied from 9% to 49%
and those categorized as high risk varied from 11% to
77%. Differences among these schemes lead to
inconsistent stroke risk estimates for many atrial
fibrillation patients, resulting in confusion among
clinicians and non uniform use of anticoagulation [34].
While risk stratification schemes have been derived from
patients enrolled in clinical trials, an updated version of
the CHADS2 (Congestive cardiac failure, Hypertension,
Age >75 years, Diabetes mellitus, Stroke or TIA)
scheme (CHA2DS2-VASc) was tested in 1,084 real
world cohort of patients which included other risk
factors commonly encountered in every day clinical
practice. This revised CHADS 2 provides some
refinement with the addition of vascular disease, Age 65
to 74 years and female Sex to a risk factors based
scheme. (Table 2) It has also highlighted the high stroke
risk associated with age >75 with a score of 2 equal to
the score of a history of stroke or TIA. The refined
scheme classified only 15.1% as intermediate risk group,
9.2% as low risk and the majority (75.7%) as high risk as
compared to 61.9%, 20.4% and 17.7% respectively
classified by the classic CHADS 2 scheme. The impact
of the new refined scoring scheme is that the majority of
patients with NVAF will be eligible for oral
anticoagulation. In a Multicenter, observational, cross-
sectional study to determine the impact of the new
scheme CHA2DS2-VASc and of the new
recommendations for oral anticoagulation in a
contemporary sample of patients with NVAF, the
percentage of patients with indication for anticoagulation
treatment was 93.8%. Most importantly is that all
patients who were 75 years and older were eligible for
oral anticoagulation scoring >2 with only a minority
(14.4%) scoring 2 based on age alone [35]. Therefore,
the refined stroke risk stratification scheme classifies all
patients age >75 years as high risk. It is also superior to
the classic CHADS?2 score at identifying truly low risk
patients, with no thromboembolic events recorded in this
category, whereas thromboembolic events occurred in
1.4% of low risk CHADS 2 subjects. Therefore a risk
factor based approach will be easier than the
categorization of patients into risk groups with the
potential of under treatment in eligible patients [36].

Bleeding risk: Currently there are a number of bleeding
risk stratification schemes incorporating very different
characteristics and complex scoring systems, and some
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of them requiring laboratory parameters or even genetic
testing [37]. This limits their practicality in day to day
clinical environments. Indeed only a few are actually
validated in NVAF population, and not particularly in
older people. Furthermore, the definition of major
bleeding is inconsistent. Increasing age also exists as a
core factor in all bleeding risk stratification schemes
[38]. The most recently available scoring scheme is the
HAS-BLED {Hypertension, Abnormal renal/liver
function, Stroke, Bleeding history, Labile INR, Elderly
(>65 years), Drugs/alcohol}. A score of >3 indicates
high risk of bleeding with the recommendation of careful
monitoring and attention to modifiable risk factors,
rather than exclusion from anticoagulation therapy.
(Table 3) Of note, the labile INR variable cannot be
assessed in warfarin naive patients and falls risk is not
included in this risk score. Also there is no current
scoring scheme that addresses the risk of ICH, the most
feared complication, on its own as it was normally
incorporated with other sources of bleeding into an
overall category of major bleeding [39].

Table 3. HAS-BLED bleeding risk stratification scale[39]

Risk factor* Score
Hypertension 1
Abnormal renal or liver function (one point each) 1-2
Stroke 1
Bleeding history 1
Labile INR 1
Elderly (>65 years old) 1
Drugs or alcohol (one point each) 1-
Maximum score 9

2

Uncontrolled  hypertension=systolic =~ >160 mmHg, renal
impairment=serum creatinine >200 pmol/L, Abnormal liver
function=transaminase or alkaline phosphatase enzymes > 3 times
upper limit normal, Drugs=concomitant use of antiplatelets or non
steroidal agents. A score of >3 is high risk of bleeding and close
monitoring is required.

Physicians fear (Table 4)

Beyond conventional contraindications, physicians often
avoid anticoagulation in elderly patients for fear of ICH,
falls and poor compliance (particularly in patients with
cognitive dysfunction) [40]. This has resulted in a bias
towards using warfarin more in younger age groups than
in the elderly who are likely to be left with a high
thromboembolic risk [41]. However, much of the
perceived fear by the physicians may not be founded on
sound evidence:

Intracranial Hemorrhage: The risk of ICH, which is the
most feared and potentially fatal complication of

warfarin therapy, increases by 2.5 fold among older
people >85 years of age. However, the absolute risk of
warfarin associated ICH in NVAF patients is relatively
low at 0.2% per year [42]. Also the risk of major
hemorrhage is similar among NVAF patients receiving
warfarin or aspirin (1.4% vs. 1.6% RR 0.87, 95% CI
0.43 to 1.73) [40]. In a recent analysis of 15 studies of
anticoagulation in NVAF, rate of major bleeding,
commonly defined as bleeding requiring blood
transfusion, was 1.9% (95% CI 1.3 to 2.6), ICH was
about 0.45% (0.3 to 0.67) constituting around 23% (17 to
31) of the total major bleeds. The proportion of
intracranial bleeds that were fatal was only 35% (24 to
47). Fatal bleeding occurred in 0.26% (0.15 to 0.45) and
this constitutes about 13% (8 to 20) of total major
bleeding. Quality of anticoagulation control was a more
detrimental factor for bleeding than age. For example,
the rate of ICH increased by 9% with each year of age (P
= 0.0001) but increased by 72% with each 1.0 point
increase in target INR (P = 0.0006) and the rate of major
bleeding increased by 7% with each year of age (P <
0.0001) and increased by 37% with each 1.0 point
increase in target INR (P = 0.003) [43]. In a large
prospective observational study of 4093 very old patients
(>80 year), median (interquartile range) age 84 (80 to
102) years on warfarin for NVAF (73.7% of patients) or
venous thromboembolism (26.3% of patients), the rate of
bleedings was reasonably low after a mean (SD) follow
up of 2.35 (2.1) years. Annual major bleeding rate was
1.87% however, the bleeding rate was lower in NVAF
patients  (1.73%) in comparison to  venous
thromboembolism (VTE) patients (2.4%), relative risk
1.4, 95% ClI 1.02 to 1.85, p <0.03 which is likely due to
the fact that NVAF patients spent more time in the
therapeutic range (63% vs 60%, p<0.0001) and had
lower prevalence of cancer (5.3% vs 11%, p<0.0001)
than VTE patients. ICH rate was 0.55% and fatal
bleeding rate was 0.27%. The rate of bleeding events
was higher in patients >85 years old compared to
patients <85 years (relative risk, 1.3, 95% CI 1.0 to 1.65,
p <0.048) however, age >85 was not identified as an
independent risk factor for bleeding (HR 1.02, 95% CI
0.71 to 1.47, p=0.88). History of bleeding (HR 5.46,
95% CI 3.29 to 9.05, p<0.0001), active cancer (2.41,
1.47 to 3.95, p<0.0001), and history of falls (3.06, 1.77
to 5.27, p<0.0001) were independently associated with
bleeding risk in cox regression analysis while multiple
medications (>3 drugs), history of hypertension or renal
failure were not [44]. Although the bleeding risk with
oral anticoagulation in older people does not seem to be
much higher than with antiplatelets, physician’s attitude
and decision for anticoagulation use seems to be affected
more by observing a bleeding rather than a
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thromboembolic event. It has been shown that the
occurrence of anticoagulation related bleeding event has
a negative impact on the future prescription of warfarin.
Patients with NVAF, who were treated by physicians in
the three months after a major bleeding event was
observed in other patients, had a 21% reduced odds of
receiving warfarin compared with patients treated by the
same physicians before the bleeding event occurred. In
contrast, the occurrence of a thromboembolic stroke in a
patient with NVAF not on anticoagulation did not
influence the odds that a physician would use
anticoagulation in subsequent patients with NVAF [45].
Older people with NVAF are likely to have a greater net
clinical benefit from oral anticoagulation therapy than
younger people as they have a greater stroke risk. The
net clinical benefit of oral anticoagulation therapy in
NVAF patients defined as the annual rate of
thromboembolic events minus the annual rate of ICH is
0.68% per year (95% CI 0.34% to 0.87%). However, the
net benefit of anticoagulation was shown to be greater in
those > 85 years old (2.34% per year, 95% C 1 1.29% to
3.30%) [17].

Table 4: Physicians fear

e Most of the physicians fear is not founded on sound
evidence.

e The absolute risk of warfarin associated intra cranial
haemorrhge in patients with NVAF is relatively low at
0.2% per year and only 35% of these are fatal.

e The risk of major hemorrhage is similar among older
people (=75 years) with NVAF receiving warfarin or
aspirin.

e Quality of anticoagulation control is a more detrimental
factor for bleeding rather than age.

e Physician’s attitude and decision for anticoagulation use
seems to be affected more by observing a bleeding rather
than a thromboembolic event.

e Oral anticoagulation in NVAF patients who are prone to
falls and have multiple additional stroke risk factors
appears to have an overall net clinical benefit in spite of
the falls risk.

e Cognitive dysfunction has no direct relation with
bleeding or thrombotic events.

e Patient education about oral anticoagulation therapy is
associated with better outcomes.

Falls: Physicians seem to be very conservative in
selecting patients for warfarin therapy, choosing only
those who are sufficiently healthy to be at much lower
risk of fall. In a retrospective analysis of consecutive
patients who fell during admission to a teaching hospital,
a total of 2635 falls in 1861 patients occurred. Patients

taking warfarin were less likely to suffer a fall related
major hemorrhagic injury compared with persons not
taking antithrombotic therapy (warfarin, 6%; no therapy,
11%, p = 0.01). Logistic regression analysis showed that
fall related major hemorrhagic injury was not associated
with the use of warfarin or the intensity of
anticoagulation. The absolute rate of the development of
fall related intracranial hemorrhagic injury such as
subdural hematomas was low (only one case), even in
persons taking warfarin. This suggests that physicians
may be overestimating the potential for fall related major
hemorrhagic injury in persons taking warfarin with the
possible denial of warfarin therapy to many of those who
would benefit [46]. Although falls are among the most
common causes often cited by physician as the reason
for not using anticoagulation in older people with
NVAF, it appears that warfarin benefits outweigh its
risks even in patients who fall [47]. A meta-analysis of
antithrombotic therapy in older patients with NVAF and
at risk for falls found that the propensity for falling
should not be an important factor when deciding whether
or not to use oral anticoagulation. The quality adjusted
life expectancy was best for warfarin then aspirin
followed by no therapy [48]. In another study of 19,506
patients with NVAF, warfarin was not associated with
risk of ICH (HR 1.0, 95% CI 0.8 to 1.4) after adjusting
for baseline risk factors. However, ischemic stroke rates
were 13.7 in patients at high risk for falls and 6.9 in less
risk patients (HR 1.3, 95% CI 1.1 to 1.6, P =.002). This
suggests that warfarin prescription in NVAF patients
who are prone to falls and have multiple additional
stroke risk factors appears to have an overall net clinical
benefit in spite of the falls risk [49].

Cognitive dysfunction: Cognitive dysfunction may be
one of the factors limiting the use of anticoagulation in
older people due to the fear of bleeding. Anticoagulants
in these patients may present a challenge considering the
variability in warfarin dose from time to time, patients’
compliance and lack of awareness of food and drug
interactions. It has been previously shown that older
patients with NVAF and history of dementia may be at a
higher risk of bleeding events (OR 1.56, 95% CI 0.95 to
2.57) but this did not reach statistical significance [50].
However, in an analysis of the time spent in the
therapeutic range (TTR) associated with cognitive
function measured by Mini Mental State Examination
(MMSE) in the ACTIVE-W trial, low MMSE scores
were correlated with a low TTR. For every 1-point
decline in the MMSE score between 30 and 25, there
was a 1 point reduction in TTR. Patients with an MMSE
score <26 had more vascular events (6.7% versus 3.6%,
P = 0.002) as well as more bleeding (9.6% versus 7% P
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= 0.04) events. After controlling for TTR, the MMSE no
longer conferred increased risk, suggesting that cognitive
dysfunction has no direct relation with bleeding or
thrombotic events and improvement in the quality of
anticoagulation control may improve outcome [51]. In
another study of 323 patients >80 years old with NVAF
discharged from hospital on oral anticoagulation therapy
and followed up for a mean of 28.8 months, presence of
dementia, functional, visual, or hearing impairments
were not associated with increased bleeding events [52].
However, in the same study patient education about oral
anticoagulation therapy was associated with lower rate of
bleeding and better quality of INR control. In
multivariate analysis, insufficient education on oral
anticoagulation as perceived by the patient or caregiver
was a significant predictor (OR 8.83) for bleeding
complications. In addition, the percentage of INR values
in the therapeutic range was higher among patients who
received a satisfactory explanation about oral
anticoagulation (45.1% of INR values) vs an insufficient
explanation (34.9%), and vs patients who did not receive
any explanation at all (20.0%) (P<0.001) [52].

Discussion

It appears that the incidence of both stroke and NVAF
increases with age. As a result, older people with NVAF
are at the highest risk for stroke in comparison to
younger people in sinus rhythm. As anticoagulation is
an effective stroke preventive therapy, older people with
NVAF are likely to get the most benefit due to their high
base line stroke risk.

Eligibility for anticoagulation: All older people (>75
years) with NVAF should be offered anticoagulation
therapy if there are no contraindications. It has been
shown that older people will benefit from oral
anticoagulation regardless of their risk stratification
score. In an observational study of 11256 patients with
NVAF (mean age 71 years), 77% had at least one stroke
risk factor with a CHADS2 score of >1. The benefit of
warfarin was observed even in patients with minimal
stroke risk. For example, for patients with CHADS2
score 0 (no risk factors) thromboembolic event rate was
0.25% (95% CI 0.11 to 0.55) for patients on warfarin and
0.49% (0.3 to 0.78) for those not on warfarin (OR 0.5,
95% CI 0.2 to 1.28) and those with CHADS2 score 1
(one risk factor), 0.72 (0.5 to 1.03) vs 1.52 (1.19 to 1.94)
respectively (OR 0.47, 0.3 to 0.73) [23]. Results from
the ACTIVE-W study showed that even dual antiplatelet
therapy was inferior to oral anticoagulation in the lower
stroke risk patients (CHADS2 = 1). Annual stroke rates
for those with a CHADS2=1 were 1.25% on clopidogril

and aspirin compared to 0.43% on warfarin (RR 2.96,
95% CI 1.26 to 6.98, p = 0.01). The net annual risk
(vascular events plus major bleeding) was significantly
higher in patients receiving clopidogril and aspirin
compared to warfarin regardless of the CHADS2 score
(5.25% vs 2.97%, RR 1.79, p = 0.001 for CHADS2 = 1
and 9.10% vs 7.0%, RR 132, p = 0.005 for
CHADS2>1). Also the absolute benefit of warfarin was
similar regardless of the CHADS?2 score (2.28% per year
risk reduction for CHADS2<1 and 2.10% per year in
CHADS2>1, p = 0.18). This analysis suggests that
combination of antiplatelet therapy is not equivalent or
alternative to warfarin in patients across the CHADS2
score (>1) in whom warfarin therapy was superior and
also associated with lower risk of major bleeding [53]
while antiplatelet agents, the only other alternative, lose
efficacy in older age. In an analysis of the Atrial
Fibrillation Investigators database which included 8932
patients and 17,685 years of observation from 12 trials,
the relative benefit of antiplatelets for preventing
ischemic stroke decreased significantly in comparison to
placebo as patients aged (P<0.01) whereas it does not
change for oral anticoagulation. At age 77, the hazard
ratio of antiplatelet treatment no longer excluded unity
and at age 82, the hazard ratio exceeded 1. Because
stroke risk increases with age, the absolute benefit of
oral anticoagulation increases as patients get older [40].
The explanation of these findings are likely due to the
fact that the aetiology of most ischemic strokes in
patients with NVAF are cardioembolic in 75% of cases
and atherosclerotic in 25% of cases due to intrinsic
cerebrovascular disease which may be associated with
widespread atherosclerosis.  Warfarin is superior to
aspirin for preventing cardioembolic strokes, whereas
aspirin has its major effect only on non cardioembolic
events. Advanced age is associated with an increased
likelihood that NV AF-associated stroke is cardioembolic
in nature while younger patients with atherosclerotic
cerebrovascular disease may succumb to associated
diseases, including coronary artery disease, diabetes, and
hypertension. In summary, in those patients >75 years
with NVAF the stroke risk is high and the only effective
therapy is oral anticoagulation which should be offered
to all of them if they have no contraindications.

Non eligibility for anticoagulation: There is no reliable
tool to predict non eligibility for oral anticoagulation
therapy in older people with NVAF. Therefore, known
risk factors for major bleeding should be taken into
account on an individual basis when starting
anticoagulation therapy. Age in itself should not be
considered a reason for non eligibility or
contraindication to anticoagulation. The evidence for
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age as an independent risk factor for major bleeding is
contradictory [54]. In a large observational study of
4093 very old (=80 years) patients, the annual major
bleeding rate was low (1.87%) and quality of
anticoagulation control was good (time in therapeutic
range was 62%) suggesting that careful monitoring of
anticoagulation allows very old patients to benefit from
warfarin therapy. Independent predictors of bleeding
were history of bleeding, active cancer and history of
falls [44]. Other risk factors for bleeding such as
uncontrolled hypertension, anemia, a history of prior
bleeding, hepatic or renal impairment, and concomitant
use of antiplatelet agents should be considered as a
caution when starting anticoagulation therapy [55]. The
recently introduced HASBLED scoring tool for bleeding
risk was not designed to be used as a tool to justify non
eligibility for anticoagulation, but rather to identify high-
risk patients so that they could be more closely
monitored. Patients and carers preference is a major
factor in the decision making for anticoagulation
therapy. Therefore clinicians should use their clinical
judgment, weighing the bleeding risk in each case
individually, as well as considering patients views in
clinical decision making [56]. Physicians may consider
the task of anticoagulation therapy a burden on older
patients, but it has been shown that patients’ >75 years
old were not much troubled by the task [57] and
anticoagulation did not affect physical or mental quality
of life measurements [58]. Furthermore, with the
increasing availability of the newly developed oral
anticoagulants not requiring INR monitoring will make
the task of such therapy easier and increase eligibility of
patients for anticoagulation.

Pragmatic approach: The plethora of the stroke risk and
bleeding risk stratification schemes developed over the
last two decades proves that none of them is ideal in
precisely identifying the suitable patient for oral
anticoagulation. Furthermore the under use of warfarin
in older people of every day clinical practice reflects the
difficulty of the clinical application of these schemes.
The current scoring schemes include similar and
overlapping risk factors for both thromboembolic and
bleeding events which may lead to confusion in clinical
decision making to balance the risks of bleeding against
the risks of stroke, thereby limiting the applicability of
such schemes. Furthermore, as these schemes have been
derived from studies on populations mostly in clinical
trials, their applicability on individual patient in real life
situation of clinical practice may be difficult. In a recent
analysis of the main existing schemes, including
CHA2DS2-VASc, for stratification of risk of stroke in
older patients (>75 years) with NVAF in the BAFTA

trial showed only limited ability to predict risk of stroke
[59]. Although the newly introduced CHA2DS2-VASc
allocates more patients into a high risk category with
expected increase in anticoagulation use, in a Canadian
population based cohort study of 42,834 NVAF patients,
warfarin use did not differ across risk strata using either
the CHADS2 (p for trend = 0.85) or CHA2DS2-VASC
(p = 0.35). This suggests that warfarin is over utilised in
low risk patients and underutilised in high risk patients
[60]. The shift to a “yes/no’ approach based on presence
or absence of risk factors rather than a scoring system
would simplify and improve oral anticoagulation use in
patients with NVAF. Artificial categorization into high,
intermediate and low risk or scaling into different scales
may be less helpful. The current recommendation of
anticoagulation for high risk patients, aspirin for low risk
patients and either aspirin or warfarin for intermediate
risk patients may add to the uncertainties for the
clinicians and the either aspirin or warfarin choice may
be taken as an excuse not to prescribe anticoagulation for
patients who would benefit from such treatment. Ideally
aspirin should be removed from the guidelines as an
alternative antithrombotic treatment for older patients
(>75 years) with NVAF due to lack or diminishing
efficacy in this age group. This will greatly simplify the
treatment options available to clinicians as either a yes or
no decision for choosing anticoagulation therapy. Even
in low risk patients with NVVAF, aspirin is no better than
control for reducing thromboembolic events but have the
potential of increasing bleeding risk [61]. In fact, there
was no significant difference in major bleeding events
between warfarin and aspirin in the BAFTA trial of a
community based elderly NVAF population therefore,
aspirin cannot be considered as a safer alternative to
warfarin. Equally the use of a scoring scale for bleeding
risk is likely to be less practical and less helpful in the
elderly with NVAF. Bleeding risk stratification schemes
such as HASBLED can only be used as a general
guidance for clinicians rather than a strict scoring
system. Patients in every day clinical practice may be a
more heterogeneous group of individuals as compared to
clinical trial patients and the decision to prescribe oral
anticoagulation, which is never straightforward, should
take this into consideration. Using a tool of two
stratification schemes (stroke and bleeding risk scheme)
is unlikely to have a real meaning in older people in
clinical practice.  This kind of tool focuses on
quantitative comparisons of two risks (stroke or
bleeding) but ignores any qualitative comparison. In
other words it compares two incomparable issues.
Physicians may be more concerned with the greater risk
of bleeding of oral anticoagulation therapy whereas
patients may be more concerned with the risk of
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thromboembolic stroke. Therefore, a patient who has a
marginally higher risk of bleeding than stroke risk does
not necessarily mean that he will not be eligible for
anticoagulation. He may prefer to have a slightly
elevated risk of developing a gastrointestinal bleeding
episode, for example, rather than suffering a disabling
stroke for life. In addition, the lack of a specific scoring
scale to predict ICH, the most fearful bleeding risk,
makes these scoring schemes less practical. It has been
suggested that keeping INR <3.0, hypertension control

and avoiding concomitant antiplatelet agents prescription
with oral anticoagulation may reduce risk of major
bleeding [62]. Education is also a key factor in further
reducing the risk of bleeding as oral anticoagulation
therapy may be safer if patients are well informed [52].
This pragmatic approach may help to increase the use of
oral anticoagulation for patients who are likely to benefit
from such therapy and may help keeping bleeding risk
reasonably low even in the very old. (Figure 1)

/

Eligibility

All patients should be offered
oral anticoagulation therapy
If no contraindication

Older people 275 years with NVAF

\

Non-eligibility

Patients choice, impaired
clotting, recurrent injurious
falls, uncontrolled hypertension

o

Oral anticoagulation ‘Perlodlc reassessment
therapy -

2 No therapy

/

Figure 1: A pragmatic approach of oral anticoagulation for older people >75 years old with NVAF. All

should be considered for oral anticoagulation if no contraindications.

Periodic reassessment is

recommended for further eligibility, and vice versa, of non eligible patients if their modified risk of

bleeding e g uncontrolled hypertension is treated.

Future perspectives

The inconvenience of the INR monitoring and frequent
blood testing could be a holding factor for patients not to
choose warfarin therapy. On the other hand narrow
therapeutic range of INR, drug or food interactions and
risk of bleeding could be another holding factor for
physicians. These factors may have contributed to under
utilisation of warfarin in many eligible older patients
with NVAF. Newer anticoagulants such as dabigatran
(direct thrombin inhibitor) have been shown to be as
effective as warfarin at stroke prevention, incurring
similar or lower bleeding complications without
imparting the inconveniences of INR monitoring and

dose adjustment [63]. The most important advantage of
dabigatran was the lower rate of intracranial bleeding
than warfarin. These results are likely to revolutionize
our approach to oral anticoagulation therapy. With
potentially less intracranial bleeding risk, physicians may
be encouraged to a wider use of anticoagulation
especially with the availability of simple, fixed dose,
unmonitored therapy which will appeal to patients as
well. These new developments will further support the
suggestion of a pragmatic approach and hopefully lead to
a wider use of anticoagulation and taking antiplatelets
out of the guidelines. It is likely that the transition from
warfarin to the new oral anticoagulants to be a gradual
process considering the current high cost and the short
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duration of clinical practice experience with the new
anticoagulants.

Conclusion

The risk of both stroke and NVAF are age dependent
with increasing prevalence as we get older. With aging
of the population and increased life expectancy the
prevalence of NVAF is bound to increase with expected
increase in the risk of stroke. NVAF related stroke tends
to be more disabling with associated poor outcomes and
huge cost burden on health care systems. Oral
anticoagulation therapy is effective in stroke prevention
and likely to be more cost effective in older people with
NVAF due to their high base line risk. The current
stroke and bleeding risk stratification schemes,
developed over the last two decades, have been based on
complex scoring systems that are difficult to apply in
clinical practice. They include similar and overlapping
risk factors for both thromboembolic and bleeding events
which may lead to confusion in clinical decision making
to balance the risks of bleeding against the risks of
stroke, thereby limiting the applicability of such
schemes. Considering this confusion we are suggesting
a pragmatic approach based on a yes/no decision rather
than risk scoring. All older people (>75 years) will
benefit from and should be offered oral anticoagulation
without a scoring scheme if there is no contraindication.
Antiplatelet agents should be removed from the
guidelines as an alternative option for antithrombotic
treatment for older people with NVAF due to lack of
efficacy and the potential of being used as an excuse of
not using anticoagulation. Bleeding risk should be
assessed on an individual basis and the decision to
anticoagulate should include patients’ views.

Key points

e All older people (>75 years) with NVAF should be
offered oral anticoagulation therapy, without stroke
risk scoring, if they have no contraindication.

e Antiplatelet agents should be removed from
guidelines as an alternative therapy to oral
anticoagulation due to lack of efficacy.

e Bleeding risk stratification schemes can only be used
as a general guidance for clinicians rather than a
strict scoring system.

e The decision to use oral anticoagulation in older
people with NVAF should be individualised and
considers patient views.
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