
Anticoagulation intensity for elderly atrial fibrillation patients: 
Should we use a conventional INR target (2.0 to 3.0) or a lower range? 
Deirdre A. Lane; Gregory Y. H. Lip 
University of Birmingham Centre for Cardiovascular Sciences, City Hospital, Birmingham, UK 

Stroke prevention is of paramount import-
ance in elderly atrial fibrillation (AF) pa-
tients, given that both age and AF indepen-
dently increase the risk of stroke (1). Des-
pite the overwhelming evidence that anti-
coagulation therapy with warfarin, to 
maintain the international normalised 
ratio (INR) between 2.0 and 3.0, reduces 
the risk of stroke compared to antiplatelet 
therapy (relative risk [RR] 39%; 95% con-
fidence interval [CI], 0.22 to 0.52) and to 
placebo (RR 64%; 95% CI, 0.49 to 0.74) (2), 
such therapy remains under-utilised (3), 
particularly among elderly patients (4). 

Prior to the results of the Birmingham 
Atrial Fibrillation Treatment of the Aged 
(BAFTA) trial (5), there was no direct evi-
dence of the benefit of warfarin for throm-
boprophylaxis among those aged =75 years 
since few trials enrolled elderly patients. 
However, the BAFTA study demonstrated 
that dose-adjusted warfarin, target INR 2.5 
(range 2.0 to 3.0), significantly reduced the 
risk of fatal or non-fatal disabling stroke 
(ischaemic or haemorrhagic) (odds ratio 
[OR] 0.48; 95% CI, 0.28 to 0.80) compared 
to aspirin (75 mg daily) in elderly (all aged 
≥75 years; mean 81.5 ± 4.2 years) AF pa-
tients managed in primary care, with no 
significant difference in the risk of major 
bleeding (including intracranial and extra-
cranial haemorrhage) (OR 0.96; 95% CI, 
0.53 to 1.75) between the warfarin and as-

pirin-treated patients (5). In addition, the 
Warfarin versus Aspirin for Stroke Preven-
tion in Octogenerians (WASPO) trial (6), 
where 75 AF octogenarians were randomis-
ed to receive dose-adjusted warfarin (INR 
2.0 to 3.0) or aspirin (300 mg), demon-
strated significantly more adverse events 
with aspirin compared to warfarin (33% vs. 
6%, p=0.002). 

Surprisingly, given the greater preva-
lence of AF and stroke among elderly 
people, coupled with the evidence of a sig-
nificant reduction in stroke risk associated 
with warfarin, together with a similar safety 
profile to aspirin, why does warfarin ther-
apy remains under-prescribed among 
elderly AF patients?  

Physicians surveys have revealed that re-
luctance to initiate warfarin treatment 
among elderly patients is primarily due to a 
perceived greater risk of bleeding (due to 
comorbidities, polypharmacy etc) (7), 
overestimation of the associated risks (par-
ticularly falls), and underestimation of the 
stroke risk (4). Where oral anticoagulant 
therapy is commenced, warfarin is em-
ployed less intensively (lower target INR) 
(4). The latter reason is the focus of the ar-
ticle by Pengo et al. (8) in the current issue 
of Thrombosis and Haemostasis. 

Pengo et al. (8) examined the net clinical 
benefit of employing oral anticoagulation 
therapy at a lower intensity, target INR 1.8 
(INR range 1.5 to 2.0), compared to the 
conventional INR target of 2.5 (INR range 
2.0 to 3.0), as primary prevention in 267 AF 
patients aged ≥75 years. The primary end-
point, a composite of thromboembolism 
and major haemorrhage, occurred in 59 
patients during a 5.1 year average follow-
up (8). The event rate was less in the lower 
intensity INR group compared to those in 
the standard INR group (3.5 vs. 5.0 per 100 
patient-years, respectively), with a non-sig-
nificant overall reduction in net clinical 
benefit (hazard ratio [HR] 0.7; 95% CI, 0.4 
to 1.1; p=0.10) (8). 
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However, caution is warranted in the 
over-interpretation of these results given 
that the study was not powered for these 
outcomes analyses. The overall primary 
event rate (stroke and major bleeding com-
bined) was low for an elderly cohort of AF 
patients. This may be partially explained by 
the fact that this was a primary prevention 
study and the stroke risk score, assessed by 
CHADS2, was 2.0 and 2.1 for lower INR 
and standard INR groups, respectively, in-
dicating that patients only had one stroke 
risk factor, in addition to age. The lower, 
non-significant, primary outcome event 
rate was largely driven by fewer major 
bleeds among patients in the lower INR in-
tensity group (1.9% vs. 3.0% per 100 pa-
tient-years; HR 0.57; 95% CI, 0.28 to 1.17); 
the thromboembolic event rate was similar 
in both groups (1.6% vs. 2.0% per 100 pa-
tient-years) in low and standard, respect-
ively (HR 0.81; 95% CI, 0.37 to 1.78; 
p=0.60).  

A number of other points are also worth 
highlighting. First, all the patients enrolled 
in the Pengo et al. study (8) were warfarin-
experienced, having been on a stable dose 
of warfarin for at least three months and 
thus the results may not be applicable to 
warfarin-naïve AF patients, as previous 
studies have shown that the majority of 
warfarin-associated complications occur 
within the first 90 days of initiating warfa-
rin (9–10). 

Bleeding is an extremely important con-
sideration when deciding whether or not to 
initiate warfarin therapy (7), and often 
physicians may choose to adopt a lower 
INR intensity, such as in the study by Pengo 
et al. (8), to reduce the risk of major bleed-
ing whilst still attempting to afford some 
protection against stroke. This was the ap-
proach suggested by Hart and Halperin 
(11), and also mentioned in the 2006 ACC/
AHA.ESC guidelines (12) that aiming for 
an INR of 1.8 to 2.5 would confer >90% of 
protection of thromboprophylaxis whilst 
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minimising bleeding risk. However, bleed-
ing rates are low and fairly constant at 
INR<2.0 and comparable to rates seen with 
INR 2.0 to 3.0 (13–14). In other words, 
simply aiming for an INR target of <2.0 
does not in itself lower the risk of bleeding 
but – in other cohort studies – significantly 
increases the risk of thromboembolism. 

Intracranial haemorrhage (ICH) is the 
most feared complication of warfarin; 
however, the absolute risk of warfarin-as-
sociated ICH in AF patients is relatively low 
at 0.2% (2). Although age has been shown 
to increase the risk of serious bleeding on 
oral anticoagulant therapy (HR 1.61; 95% 
CI, 1.47 to 1.77) (15), the BAFTA study 
demonstrated a similar risk of major bleed-
ing on warfarin and aspirin (1.4% vs. 1.6%) 
(5). The risk of ICH is greater among the 
very elderly (≥85 years), conferring a 
2.5-fold increased risk compared to those 
aged 70–74 years (13). Among warfarin-
naïve patients the risk of major bleeding is 
almost three-fold higher among patients 
aged ≥80 years (RR 2.75, 95% CI, 1.27 to 
5.95) (9). However, age per se should not be 
a contraindication to oral anticoagulant 
therapy. 

The most important thing to prevent 
bleeding and reduce strokes in patients on 
oral anticoagulant therapy is good INR con-
trol. The risk of major bleeding increases 
dramatically when the INR is ≥3.5 (9, 13). 
Compared to an INR of 2.0 to 3.0, the 
relative odds of ICH was 4.6 (2.3–9.4) when 
INR was 3.5–3.9 and increased dramatically 
to 8.8 (95% CI, 4.6 to 19.0) at INR ≥4.0 (13). 
Among elderly patients initiating on warfa-
rin the risk of major haemorrhage was al-
most 20-times greater (RR 19.34, 95% CI, 
8.3 to 45.3) when INR was ≥4.0 (9). 

More relevant to the current study (8), 
the risk of ICH at INR intensities <2.0 was 
not significantly different to the risk at the 
standard therapeutic INR intensity of 2.0 to 
3.0 (13). Therefore, employing a lower than 
standard INR intensity does not confer a 
lower risk of ICH. Further, a more recent 
study demonstrated that when a lower INR 
target was employed, patients spent 42.7% 
of the time with an INR <2.0 compared to 
18.8% for patients with a standard INR tar-
get range (16). 

In the current study almost half of the 
thromboembolic events (6/11 in the lower 

and 6/14 in the standard INR intensity 
groups) occurred at INR <1.5. Target INR 
was achieved in the lower INR group (mean 
1.86) but not in standard INR group (mean 
2.24) despite significantly more frequent 
INR testing (8). Therefore, the findings of 
the Pengo et al. study highlight the import-
ance of maintaining a therapeutic INR. 

As stated previously, the most impor-
tant component of warfarin treatment is 
achieving good INR control, given that 
even a 10% time out of range is associated 
with an increased risk of death, ischaemic 
stroke, thromboembolic events, and hospi-
talisation (17). A recent secondary analysis 
of the ACTIVE-W cohort demonstrated 
that the minimum threshold for time in 
therapeutic range (TTR) is ≥58% to confer 
a reduction in stroke risk with warfarin 
(18), whilst another analysis from an obser-
vational record linkage cohort of AF pa-
tients demonstrated that TTR needs to be 
≥71% for a reduction in the time to first 
stroke (19). Furthermore, antithrombotic 
medication at the time of stroke has been 
shown to be an independent predictor of 
30-day mortality and stroke severity (20). 
Those not on warfarin and those on warfa-
rin with an INR <2.0 at the time of stroke, 
suffered a more severe stroke (assessed by 
the Rankin scale) than those on warfarin 
with an INR ≥2.0 (20). In addition, an INR 
<2.0 confers a 3.4-fold (95% CI, 1.1 to 10.1; 
p=0.03) increased risk of death within 
30-days compared to an INR in target 
range (20). 

Pengo and colleagues (8) ran a specialist 
INR service with a dedicated team and this 
level of service may not be achievable in 
real-life clinical practice, although they do 
not report the percentage of time in thera-
peutic range by INR intensity. However, 
good INR control has been demonstrated 
in other elderly AF populations, BAFTA 
(67% TTR managed in primary care) (5) 
and among warfarin-naïve elderly patients 
(58% managed at one hospital) (9). 

Finally, when prescribing oral anti-
coagulant therapy for AF patients we must 
consider the net clinical benefit of such 
treatment. A recent analysis of the ATRIA 
cohort (21) demonstrated that the benefit 
of oral anticoagulants, with good INR con-
trol (TTR 65%), was greater for those aged 
≥85 years (2.34% per year; 95% CI, 1.29 to 

3.30). Further, a secondary analysis by van 
Walraven et al. (15) demonstrated that as 
age increased the efficacy of antiplatelet 
therapy decreases but the benefit remains 
unchanged for oral anticoagulant therapy. 
Therefore, given the increased risk of stroke 
with age, the net clinical benefit of oral 
anticoagulants rises as patients’ age (15). 

The discussion regarding INR targets 
for AF patients may soon be academic given 
the much anticipated arrival of new oral 
anticoagulants, the direct-thrombin in-
hibitors and oral factor Xa inhibitors, with 
their stable pharmacokinetic profiles which 
will eliminate the need for INR monitoring 
and concerns about the patients ability to 
control their INR. However, in the mean-
time, we should advocate tight INR control 
at conventional levels (target INR 2.5, 
range 2.0 to 3.0) where there exists a wealth 
of evidence for benefit, rather than ‘mud-
ding the waters’ with a lower INR target. 
Lower INR targets are not associated with 
significant reductions in major haem-
orrhage compared to conventional INR 
targets and stroke outcomes (greater 
30-day mortality and stroke severity) are 
worse when INR is <2.0. 
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