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ASHP Therapeutic Position Statement
on Antithrombotic Therapy in Chronic

Position

The American Society of Health-
System Pharmacists (ASHP) sup-
ports the routine use of antithrom-
botic therapy (warfarin or aspirin)
for stroke prevention in patients with
chronic atrial fibrillation (AF). Anti-
thrombotic therapy given to patients
with AF for primary prevention (be-
fore the first stroke or episode of sys-
temic embolism) or as a secondary
intervention (after stroke or systemic
embolism has occurred) unequivo-
cally reduces the risk of stroke.! War-
farin is more effective than aspirin
but carries a higher risk of bleeding
and requires regular medical and
therapeutic monitoring.

ASHP supports recommendations
established by the American College
of Chest Physicians (ACCP) (Table
1) for the use of antithrombotic
therapy in patients with AF to reduce
the morbidity and mortality associ-
ated with stroke.! ASHP encourages
the use of warfarin, if it can be ad-
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ministered safely, in all patients with
chronic AF who are younger than 75
years and have one or more clinical
risk factors for stroke or who are
older than 75 years. However, ASHP
recognizes that for patients age 65-75
years without clinical risk factors,
either warfarin or aspirin may be an
option, depending on individual pa-
tient circumstances. Aspirin may be
an appropriate choice for AF patients
younger than 65 with no risk factors
and for any patient with AF who is
not a candidate for warfarin therapy.
There is no evidence that the com-
bination of warfarin and aspirin is
superior to warfarin alone for stroke
prevention in AE!

Many patients who are eligible
for antithrombotic therapy remain
unprotected, possibly because of
prescriber concerns about the poten-
tial for hemorrhagic complications
and the difficulty of managing oral
anticoagulation.! ASHP believes that
the safe and effective use of warfarin

is dependent on adequate patient
education and monitoring, which are
services that can be efficiently provid-
ed by pharmacists. ASHP encourages
pharmacists to work actively with
other health care providers to opti-
mize anticoagulant therapy through
the provision of these services.

Background

AF is the most commonly en-
countered cardiac arrhythmia in
clinical practice. It has been estimat-
ed that close to 2.5 million people in
the United States currently have AF.
By 2050, this number is expected to
increase to more than 5.6 million.>’
The presence of AF is strongly related
to age, occurring in 2.3% of people
over age 40 years, 5% of people older
than 65 years, and nearly 10% of in-
dividuals older than 80 years.>* Given
the predominance of AF among old-
er patients and the aging of the U.S.
population, the health care burden
caused by AF is estimated to increase
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Table 1.

Chronic Atrial Fibrillation'

Recommendations for the Use of Antithrombotic Therapy in

Age (yr) Risk Factors?® Recommendation®
>75 No Warfarin
>75 Yes Warfarin
65-75 No Warfarin or aspirin 325 mg/day
65-75 Yes Warfarin
<65 No Aspirin 325 mg/day
<65 Yes Warfarin

aThe presence of one or more of the following risk factors is an indication for warfarin therapy: age > 75 years;
prior ischemic stroke, transient ischemic attack, or systemic embolism; moderately or severely impaired left
ventricular systolic function; congestive heart failure; hypertension; and diabetes mellitus.

bTarget International Normalized Ratio for warfarin therapy is 2.5 (range, 2.0-3.0).

dramatically.’ In fact, hospitalization
rates attributable to AF have doubled
to tripled in recent years.

AF is a strong independent risk
factor for ischemic stroke.® Approxi-
mately 15% of all ischemic strokes in
the United States can be attributed
to AE! The risk of stroke in patients
with AF is four to five times higher
than in an age-matched popula-
tion without AF. This corresponds
to an increased incidence of stroke
of approximately 5% per year for
primary events and 12% per year for
secondary events."” As the risk of AF
increases with advanced age, so does
the risk of stroke attributable to AF.
The frequency of stroke attributable
to AF is 1.5% in patients age 50-59
years and 23.5% in patients 80-89
years.® Stroke caused by AF results
in significant morbidity and mortal-
ity and poor quality of life in stroke
survivors.”® Worse outcomes with
higher mortality and disability have
been reported in patients with AF
who have a stroke versus patients who
have a stroke but do not have AE>"

For platelet-rich thrombi that
form in high-flow arteries, antiplate-
let agents such as aspirin are consid-
ered to be optimal therapy. Because
patients with AF frequently have
vascular disease, thrombi may arise
in high-flow areas such as the carotid
circulation and cardiac chambers,
and antiplatelet therapy may protect
some patients in whom thrombi

develop in this manner.”!' However,
patients with AF may also develop
thrombi in the atria, especially the
atrial appendages, because of stasis
or turbulent blood flow. These car-
diogenic emboli contain fewer plate-
lets, are less responsive to antiplatelet
therapy, and are best prevented by
anticoagulant therapy."”!!

Most strokes in patients with AF
appear to be the result of cardiogenic
embolism.! Patients with cardioem-
bolic stroke typically have an abrupt
onset of symptoms and die suddenly
or are left with major neurologic
sequelae. While the benefits of an-
tithrombotic therapy in preventing
stroke are well established, only
about 25-50% of patients with AF
are receiving warfarin,**"** perhaps
because of physician concerns about
the small (1-3%) but important risk
of serious hemorrhagic complica-
tions. It is therefore prudent that
practitioners have a thorough under-
standing of the risks and benefits of
this therapy.

Definitions

This therapeutic position state-
ment is an update of the 1998 ASHP
Therapeutic Position Statement on
Antithrombotic Therapy in Chronic
Atrial Fibrillation.”” AF can be cat-
egorized as initial or acute (onset de-
tected within 48 hours), paroxysmal
(intermittent or terminated spon-
taneously on at least one occasion),
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persistent (duration of >seven days
and not terminated spontaneously),
or permanent (resistant to pharma-
cologic or electrical cardioversion).'®
The chronic cardiac conditions most
commonly associated with the devel-
opment of AF are rheumatic mitral
valve disease, coronary artery disease,
congestive heart failure, and hyper-
tension. Noncardiac etiologies, often
reversible, include hyperthyroidism,
hypoxic pulmonary conditions, sur-
gery, and alcohol withdrawal. In up
to a third of cases, no predisposing
condition exists; this type of AF is
called “lone AF” The most predomi-
nant form of AF is nonvalvular AE.'¢
This document focuses on nonval-
vular AF, or AF not associated with
rheumatic mitral valve disease or
prosthetic heart valves. Hereafter, AF
refers to nonvalvular AE.

The benefit of antithrombotic
therapy for the prevention of stroke
in patients with AF has been well
established. This benefit can be ex-
pressed as the absolute risk reduction
x—y, where x is the risk in the control
group and y is the risk in the treated
group, or as the relative risk reduc-
tion ([x—y]/x) x 100%, where y and
x are the percent reductions in risk
in the treated and control groups,
respectively. When comparing treat-
ments, reporting only the relative
risk ratio or the percent change in the
event rate can be misleading. This is
particularly true for antithrombotic
therapy in AF, since the absolute
risk of stroke varies widely, from
about 1% with no risk factors to
more than 15% with multiple risk
factors.'” A useful estimate of benefit
can be calculated from the absolute
risk reduction and expressed as the
number needed to treat (NNT).!
The NNT is defined as the number
of persons who must be treated to
prevent one event per year and is
equal to 1/(treatment event rate—
control event rate).

Risk stratification
The risk of stroke varies greatly
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depending on age, the presence of
coexisting cardiovascular disease,
and the presence of additional risk
factors. Therefore, antithrombotic
therapy must be tailored based on
each patient’s age, comorbidities,
contraindications, and stroke risk.
Several risk-stratification models
have been developed using data
from pooled analyses of the original
antithrombotic treatment trials and
expert consensus (Table 2). The most
commonly cited risk-stratification
schemes have been derived from
the Atrial Fibrillation Investiga-
tors (AFI),” two analyses from the
Stroke Prevention in Atrial Fibril-
lation (SPAF) investigators,”®* the
Framingham score,”” the CHADS,
(Congestive Heart Failure, Hyper-
tension, Age, Diabetes, and Stroke-
doubled) score,” and the ACCP
Consensus Guidelines on Antithrom-
botic and Thrombolytic Therapy.'
Although there is some variation
among the various risk-stratification
models, the major risk factors tend to

overlap. The most commonly identi-
fied risk factors for stroke include
older age, history of previous system-
ic thromboembolism, hypertension,
female sex, congestive heart failure or
left ventricular systolic dysfunction,
elevated systolic blood pressure, and
diabetes (Table 3).*

When determining a patient’s
composite stroke risk, it is important
to note that the presence of vari-
ous risk factors is additive and not
mutually exclusive.?! Patients with
one or more risk factors in the AFI
and SPAF trials had higher annual
stroke rates (4.3-8.1% and 2.6—7.1%,
respectively), depending on the
number and type of risk factors.'**
The CHADS, risk-scoring system in-
tegrates factors from the AFI and the
SPAF I-II schemes. The risk of stroke
is increased with higher CHADS,
scores (Table 4).” In a recent study,
the CHADS, risk-scoring system
demonstrated greater predictive
value for stroke than the AFI, SPAF,
Framingham, or ACCP criteria.”
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Other recent efforts to compare the
various risk-stratification schemes
found that stroke rates varied among
the schemes, with significant varia-
tion noted in the moderate-to-high-
risk categories but more consistent
rates in the low-risk categories.?

Evidence for efficacy of
antithrombotic therapy

Oral anticoagulation—warfarin.
Five randomized controlled trials of
oral vitamin K antagonist therapy
for primary prevention of stroke and
systemic embolism in AF¥! and one
trial for secondary intervention**
have been published (Table 5). Pa-
tients with chronic persistent AF and
patients with paroxysmal AF were
included in these trials. Warfarin
was the oral anticoagulant used in
the primary prevention trials and
phenprocoumon or acenocoumarol
was used in the secondary prevention
trial. There was variation between the
target intensity of anticoagulation in
the six trials. Although the definition

Table 2.

Summary of the Main Stroke Risk-Stratification Schemes for Patients with Atrial Fibrillation®

Risk-Stratification

Risk Group®

Scheme

High Moderate

Low

ACCP!

ACC/AHA/ESC guidelines™

AFI"
SPAF202!

Framingham??
CHADS %

Prior stroke, TIA, or systemic
thromboembolism; age >
75 yr; hypertension; DM;
moderate or severe LVSD
and/or CHF

Prior stroke, TIA, embolism,
mitral stenosis, prosthetic
heart valve

Age = 65 yr, history of
hypertension, CAD, or DM

Women age > 75 yr, SBP > 160
mm Hg, LVD

factors

CHF, LVSD (EF < 35%)

Age = 65 yr, history of

no high-risk features

c

3-6 1-2

Age 65-75 yr with no other risk

Age > 75 yr, hypertension, DM;

hypertension, CAD, or DM
History of hypertension,

Age < 65 yr with no other risk
factors

Age 65-74 yr, women, CAD,
thyrotoxicosis

Age < 65 yr, no high-risk
features

No history of hypertension, no
high-risk features

0

2Adapted from references 1, 7, and 16. ACCP = American College of Chest Physicians, TIA = transient ischemic attack, DM = diabetes mellitus, LVSD = left ventricular
systolic dysfunction, CHF = coronary heart failure, ACC = American College of Cardiology, AHA = American Heart Association, ESC = European Society of Cardiology, EF =
ejection fraction, CAD = coronary artery disease, AF| = Atrial Fibrillation Investigators, SPAF = Stroke Prevention in Atrial Fibrillation, SBP = systolic blood pressure, LVD =

left ventricular dysfunction, CHADS, = Congestive Heart Failure, Hypertension, Age, Diabetes, and Stroke-doubled.

5The annual risk of stroke for the high-, moderate-, and low-risk groups is 8-12%, 4%, and 1%, respectively.
Uses a weighted point scoring system, where the total score (maximum 31 points) corresponds to a predicted five-year stroke risk. Risk factors included older age,

female sex, elevated blood pressure, and DM.

4Scheme assigns one point each for recent congestive heart failure, hypertension, age > 75 years, and DM and two points for history of stroke or TIA.
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Table 3.
Independent Predictors of Stroke for Patients with Atrial Fibrillation?
Risk Factor AFI"™ SPAF202! Framingham Study??
Older age + + +
Female + +
Prior ischemic stroke or TIA + + +
Prior CHF or LVSD +
Hypertension + +
Elevated systolic blood
pressure +
Diabetes mellitus + +

2Adapted from reference 24, with permission. AFl = Atrial Fibrillation Investigators, SPAF = Stroke Prevention
in Atrial Fibrillation, TIA = transient ischemic attack, CHF = congestive heart failure, LVSD = left ventricular
systolic dysfunction.

Table 4.
Association between CHADS, Scores and Risk of Future Stroke?

CHADS, Score® Adjusted Stroke Rate, %<(95% Cl)

)

0 1.9(1.2-3.0)

1 2.8(2.0-3.8)

2 4.0 (3.1-5.1)

3 5.9 (4.6-7.3)

4 8.5(6.3-11.1)
5 12.5(8.2-17.5)
6 18.2(10.5-27.4)

*Adapted from reference 23, with permission. CHADS, = Congestive Heart Failure, Hypertension, Age,
Diabetes, and Stroke-doubled, CI = confidence interval.

"Scheme assigns one point each for recent congestive heart failure, hypertension, age > 75 years, and
diabetes mellitus and two points for history of stroke or transient ischemic attack.

Per 100 patient-years.

of primary outcome varied among
the trials, all studies considered
stroke a primary event. Due to the
great benefit observed with oral anti-
coagulation, most of these trials were
terminated early, and the numbers
of events reported were fairly small.
Compared with placebo, oral anti-
coagulation reduces the relative risk
of stroke by nearly 70% when the In-
ternational Normalized Ratio (INR)
target range is 1.5-4.5 (Table 6).”
If an efficacy analysis is used rather
than an intent-to-treat analysis, the
relative risk reduction is over 80%.*!

The annual absolute reduction
in stroke risk with warfarin was
2.5-4.7% in the primary prevention
studies and 8.4% in the secondary
intervention study (Table 5). This
implies that 22—-40 patients would
need to be treated with warfarin

to prevent one first-time stroke or
systemic embolism per year. Preven-
tion of one secondary event per year
would require warfarin therapy in
only 12 patients. Anticoagulation
was found to be effective in prevent-
ing strokes of all severities. Reduc-
tion in disabling stroke by warfarin
averaged 1.5% per year in unselected
AF patients.”” The beneficial effect
of warfarin on outcomes was main-
tained across all patient subgroups,
and most of the strokes in the war-
farin group occurred in patients who
had an INR below the target range or
who had stopped therapy. In the five
primary prevention studies, the all-
cause mortality rate was lowered by
33% in the anticoagulation-treated
patients.”” Taken together, this evi-
dence supports the efficacy of oral
anticoagulation therapy with war-
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farin for stroke prevention in pa-
tients with AE.

Aspirin. Aspirin is much less ef-
fective than warfarin in preventing
stroke (primarily cardioembolic
stroke) (Tables 5 and 6).! Five studies
have compared the efficacy of aspirin
with placebo,”?2343¢ with the aspi-
rin dosage ranging from 50 mg/day**
to 325 mg/day® (Table 5). The only
study that demonstrated a significant
benefit from aspirin was the SPAF
trial, in which a 42% relative risk
reduction was reported.” Three
trials found no significant benefit
with aspirin versus placebo.?”3234%
Another trial, Low-Dose Aspirin,
Stroke, and Atrial Fibrillation
(LASAF), found inconsistent effects
of aspirin versus placebo, with sig-
nificant benefit reported in patients
receiving aspirin 125 mg every other
day but no significant benefit in
patients receiving aspirin 125 mg
every day.” Pooled data from the
three largest studies?”*"? resulted in
a 21% relative risk reduction (95%
confidence interval [CI], 0-38%)
in favor of aspirin versus placebo*
(Table 6). Another meta-analysis of
aspirin versus placebo found similar
results (22% risk reduction [95% CI,
2-389%).%

Oral anticoagulation versus as-
pirin. The effect of vitamin K an-
tagonists was compared with that of
aspirin in six studies (Table 5).73%37-40
Three of the trials***>* found signifi-
cant benefit in favor of adjusted-dose
warfarin (INR, 2.0-3.0), with relative
risk reductions in primary events
of 48%,” 40%,** and 74%.%® The
remaining three studies*”*** found
no significant difference between
adjusted-dose oral anticoagulation
and aspirin; however, one study* was
stopped early in light of the results
of SPAF III,*®* and another study*’was
limited by low event rates, which de-
creased the power of the analysis.

A meta-analysis found a benefit
in favor of the vitamin K antagonists
versus aspirin, with a relative risk
reduction of 46% (95% CI, 29-57%)
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Table 6.

Efficacy of Antithrombotic Therapy in Atrial Fibrillation from
Pooled Data of Randomized Trials®

Treatment Comparison

RRR, % (95% Confidence Interval)

Adjusted-dose oral anticoagulation
vs. no antithrombotic therapy

Aspirin vs. no antithrombotic
therapy

Adjusted-dose oral anticoagulation
Vs. aspirin

68 (50-79)

21(0-38)

52 (37-63)

2Adapted from reference 1, with permission. RRR = relative risk reduction.
PReduction in risk of ischemic stroke demonstrated by the first treatment mentioned.

for all strokes and 52% (95% CI,
37-63%) for ischemic stroke (Table
6).* However, there was a 1.7-fold
increase in major bleeding reported
(95% CI for hazard ratio, 1.21-2.41).
In balancing the efficacy and safety
of oral anticoagulation, treating 1000
AF patients for one year with adjusted-
dose warfarin, compared with as-
pirin, would prevent 23 ischemic
strokes and cause 9 additional major
bleeding events.! Another meta-
analysis showed similar results, with
a 36% relative risk reduction in all
strokes (95% CI, 14-52%) and a 46%
reduction in ischemic stroke (95%
CI, 27-60%) in favor of adjusted-
dose warfarin versus aspirin.*?

Overall, these data suggest that the
benefit in stroke reduction in patients
with AF is greater with warfarin than
with aspirin (Table 6). While the
benefit of aspirin diminishes as the
stroke risk increases,* adjusted-dose
warfarin is effective in preventing
severe strokes and strokes of lesser
severity.***> It has been reported
that strokes in patients with AF are
more severe than strokes in non-AF
patients.*s However, warfarin therapy
to achieve an INR of >2.0 is associ-
ated with better short-term survival
if stroke occurs.*

Combined therapy with oral
anticoagulation and an antiplatelet
agent. In a primary and secondary
prevention trial, the efficacy of low-
intensity, fixed-dose warfarin (INR
target of 1.2-1.5) plus aspirin (325

mg/day) was compared with that
of conventional adjusted-dose war-
farin therapy (INR target of 2.0-3.0)
in high-risk AF patients.® Patients
given adjusted-dose warfarin had
a significantly lower rate of stroke
and systemic embolism than pa-
tients given aspirin in combination
with low-intensity warfarin therapy
(1.9% per year versus 7.9% per year,
respectively)—an absolute reduction
in risk of 6.0% per year. Thus, 17
high-risk AF patients must be treated
with adjusted-dose warfarin therapy
to prevent one stroke not prevented
by aspirin plus low-intensity warfar-
in therapy.®® No positive synergistic
effect of the combination aspirin and
low-intensity warfarin was observed
in this study.”® In another trial that
combined low-intensity anticoagula-
tion with aspirin, the combination
regimen was also found ineffective in
preventing strokes.” One additional
study compared the combination of
aspirin 100 mg/day and the anticoag-
ulant fluindione (target INR of 2.0—
2.6) with fluindione monotherapy
(target INR of 2.0-2.6).* This study
was stopped early due to increased
bleeding complications in the group
receiving combination therapy.

Optimal intensity of
anticoagulation therapy

The optimal intensity of anti-
coagulation to adequately prevent
stroke and minimize bleeding risk
may depend on the inherent stroke
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risk and bleeding risk. In two of the
early primary prevention trials, the
Boston Area Anticoagulation Trial for
Atrial Fibrillation (BAATAF)? and
Stroke Prevention in Nonrheumatic
Atrial Fibrillation (SPINAF),* low-
intensity anticoagulation (estimated
INR target range of 1.5-2.8) was
found effective for relatively low-risk
AF patients. However, low-intensity
anticoagulation (target INR of 1.2—
1.5), even when given in combina-
tion with aspirin (325 mg/day), was
ineffective in high-risk AF patients
in the SPAF III study.”® Another trial
found a higher INR intensity (INR
goal 2.5-4.0) effective for secondary
prevention in patients with a previ-
ous event, but a reduction in efficacy
at INRs of <2.0 was also observed.”

In a meta-analysis of three AF
stroke-prevention trials, adjusted-
dose anticoagulation (INR goal of
2.0-3.0) was found to be more ef-
fective than fixed low-dose warfarin,
with a relative risk reduction of 38%
(95% CI, —20% to 68%).** In a case—
control study, Hylek et al.* found
that an INR of <2.0 was associated
with an increased risk of ischemic
stroke in patients with AE. The risk
of stroke was two times higher at an
INR of 1.7 and three times higher at
an INR of 1.5 compared with the risk
of stroke at an INR of 2.0. Event rates
were even higher in patients with an
INR of <1.5. These findings were con-
firmed in another case—control study
in which AF patients with an INR of
<2.0 had an increased risk of stroke.”
In addition, INRs of <2.0 have been
linked to an increased risk of severe
or fatal stroke.”” These findings are
useful for establishing the lower end
of an INR range that should provide
appropriate protection against stroke
and severe stroke.

Although data from randomized
trials comparing an INR of 1.5-2.0
with an INR of 2.0-3.0 and without
the addition of aspirin are lacking,
using an INR target of 2.0-3.0 would
seem a reasonable standard as large
randomized trials have used this
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range successfully. Current evidence
does not support lower INR targets
in patients over age 75 years. As these
patients have a higher risk of bleeding
and stroke, careful monitoring and
warfarin dosing to aim for strict INR
control (goal of 2.5) are preferred. In
patients deemed to have a higher risk
of bleeding, aiming for the lower half
of the target INR range of 2.0-3.0
may be a reasonable approach. The
current ACCP recommended range
of intensity of anticoagulation in pa-
tients with AF is an INR of 2.0-3.0.!

Safety of antithrombotic therapy

Bleeding is the major complica-
tion associated with oral anticoagula-
tion therapy. Although the definition
of major bleeding varied slightly
among the studies, generally an event
was classified as such if it resulted
in transfusion or hospitalization,
caused death or permanent disability,
or occurred in a critical anatomical
location. In the pooled analysis® of
five primary prevention trials,?”!
there was no significant difference
in the annual rate of major bleed-
ing complications in patients treated
with adjusted-dose anticoagulation
versus patients who received placebo
(1.3% versus 1.0%, respectively). The
annual rate of intracranial hemor-
rhage (ICH) was 0.3% in the group
receiving an oral anticoagulant and
0.1% in the control group.”” ICH is of
major concern, as it can cause com-
plications that are considered greater
than the ischemic strokes that the
antithrombotic therapy is intended
to prevent.

ICH during warfarin therapy in
carefully monitored clinical trials oc-
curs at a rate of 0.3-1.5% per year.'”!
Thus, according to NNT analysis, one
intracranial hemorrhage will occur
per vear for every 67-250 patients
treated with warfarin. While the in-
tracranial bleeding rate with warfarin
is fairly low in low-risk patients, the
absolute risk of ICH may approach
the absolute reduction in the risk of
stroke in warfarin-treated patients

at high risk for bleeding. Knowledge
of patient-specific risk factors for
bleeding complications will help in
balancing the risks and benefits of
anticoagulation. These principles
should help clinicians more clearly
discern the risk:benefit ratio of an-
ticoagulants in a given patient and
dispel the reluctance to prescribe
this therapy in patients who would
clearly benefit.

The risk:benefit ratio of warfarin
treatment for chronic AF estab-
lished in large clinical trials may not
always be generalizable to routine
clinical practice because patients
generally are more carefully selected
and more intensively monitored
in clinical trials.'”** Persons over
age 75 years constitute the group
of most concern.” Several studies
have shown that older patients may
require smaller dosages of warfarin
than younger patients to maintain
a given level of anticoagulation and
that they may be at greater risk for
major hemorrhage.’>***¢ Fihn et al.>*
found that life-threatening and fatal
complications were more common
in patients 80 years of age or older
(relative risk, 4.5; absolute event rate,
3.3% per year). Palareti et al.”* also
found that age was strongly corre-
lated with the risk of major hemor-
rhage. The rate of major hemorrhage
in patients over 70 years of age was
four times that in patients age 50—69
years. High INR values are also linked
to increased rates of ICH at any age.
An annual rate of ICH of >3% was
reported in patients treated with
anticoagulants, and this was strongly
related to INRs of >4.0.” In addi-
tion, two large observational studies
confirmed a drastic increase in ICH
rates at INRs of >4.0.°%%® In contrast,
other reports have not found an as-
sociation between advanced age and
increased bleeding complications.*
These controversial findings may be
explained by the wide range in the
mean age of patients enrolled in the
various studies. One study reported
that insufficient education about
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oral anticoagulant therapy was a sig-
nificant predictive factor for bleeding
complications in older patients.®
The safety of anticoagulants in clini-
cal practice can be improved by the
implementation of systematic moni-
toring and education programs, such
as anticoagulation clinics and patient
self-testing and management.” Re-
cent data suggest that low rates of
hemorrhage can be attained in clini-
cal practice, even in elderly patients,
if well-organized anticoagulation
clinics are involved in the process of
care for patients on warfarin.®>%

Recommendations for the use
of antithrombotic therapy in
patients with chronic AF

Adjusted-dose oral anticoagula-
tion therapy is an effective measure
in decreasing the risk of ischemic
stroke in patients with AF, and it is
considerably more effective than
aspirin. The risk of bleeding, in-
cluding ICH, associated with oral
anticoagulation is also higher than
in patients treated with aspirin, and
the management of patients taking
warfarin therapy is more complex
than it is for patients treated with
aspirin. Patients at high risk of stroke
gain a greater absolute benefit from
warfarin therapy than patients with
a lower risk. To this end, warfarin
use has been recommended mainly
for patients who have a moderate-to-
high risk of stroke, where the benefits
of therapy clearly outweigh the risk
of bleeding and the burden of moni-
toring. Therefore, when selecting the
optimal antithrombotic agent, the
risk of stroke and hemorrhage and
the ability to comply with therapy
need to be considered and balanced
in each patient’s case.

Guidelines issued by ACCP'; the
American College of Cardiology, the
American Heart Association, and
the European Society of Cardiology
(ACC/AHA/ESC)'; and the Ameri-
can Academy of Family Physicians
and the American College of Physi-
cians (AAFP/ACP)% recommend
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antithrombotic therapy based on
various risk-stratification algorithms.
Both the ACCP and ACC/AHA/ESC
guidelines use an age-based, risk-
stratification scheme and recom-
mend either aspirin (81-325 mg) or
warfarin, depending on the presence
of additional risk factors (Tables 1
and 7). Although similar in some re-
spects, the guidelines differ regarding
(1) risk stratification and recommen-
dations for moderate- and high-risk
patients, (2) the INR target ranges
for elderly patients (INR target of
2.0 [range, 1.6-2.5] recommended
by the AHA guidelines in patients 75
years or older who have an increased
risk of bleeding versus an INR target
of 2.5 [range, 2.0-3.0]) recommend-
ed by ACCP for all patients who are
candidates for warfarin therapy), and
(3) the age threshold for patients at
high risk of stroke (Tables 1, 2, and
7)."1¢ The AAFP/ACP guidelines
recommend the use of adjusted-dose
warfarin in all patients with AF un-
less they are at low risk of stroke or
have a contraindication to therapy.®
The differences in recommendations
for antithrombotic therapy among
these guidelines are mainly based on
the variation in the available risk-
stratification schemes. Opinion is
especially divided on the use of oral
anticoagulation for patients at mod-
erate risk (3—5% per year) of stroke.

Emerging treatment options

There is a need for novel anti-
thrombotic therapies that are effec-

tive and safe in preventing strokes in
patients with AF and that are more
convenient to use in the clinical set-
ting (no need for dosage adjustment
or monitoring, lack of drug or food
interactions) compared with war-
farin. One class of drugs in develop-
ment that appears to have some of
these beneficial features are the oral
direct thrombin inhibitors.®* The
first agent of this class, ximelagatran,
did not gain approved labeling by the
Food and Drug Administration in
the United States and was withdrawn
from the markets in several European
countries due to concerns of hepa-
totoxicity with the drug. However,
other agents of this class, such as dab-
igatran, are in Phase III development
and may prove to be potential alter-
natives to warfarin.

Other agents that may prove
beneficial for stroke prevention in
patients with AF are the factor Xa
inhibitors. Idraparinux, an extended-
release derivative of fondaparinux,
is a long-acting indirect inhibitor of
factor Xa. AMADEUS (Evaluating
the Use of SR34006 Compared to
Warfarin or Acenocoumarol in Pa-
tients with Atrial Fibrillation), com-
pared a weekly subcutaneous dose
of idraparinux with adjusted-dose
warfarin.®® The trial was stopped
early because of major and clinically
relevant bleeding in the group receiv-
ing idraparinux (p < 0.0001). Bleed-
ing was more pronounced in the
elderly and in patients with renal im-
pairment. The primary efficacy end-

Table 7.

ACC/AHA/ESC Recommendations for the Use of Antithrombotic
Therapy in Chronic Atrial Fibrillation's?

No. and Level

of Risk Factors® Recommended Therapy Target INR (Range)
0 Aspirin 81-325 mg daily
1 Moderate Aspirin 81-325 mg daily or warfarin 2.5(2.0-3.0)
>1 Moderate or 21 high Warfarin 2.5 (2.0-3.0)

2ACC = American College of Cardiology, AHA = American Heart Association, ESC = European Society of

Cardiology, INR = International Normalized Ratio.
bSee Table 2 for risk factors and risk-scoring criteria.

°If patient has mechanical valve, target INR should be >2.5.
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point (cumulative incidence of symp-
tomatic thromboembolism) met
the criteria for noninferiority (0.9%
per patient-year with idraparinux and
1.3% per patient-year with warfarin,
p = 0.007).% The BOREALIS-AF study
is now underway and will compare
the neutralizable form of idraparinux
(biotinylated idraparinux) to war-
farin, with considerations for doing
adjustments based on age and renal
function. Various oral factor Xa in-
hibitors are also in development.

The combination of clopidogrel
and aspirin has also been proposed
as a potential treatment option,
as this combination may allow for
fixed-dose therapy without the need
for therapeutic monitoring. This
combination is currently being tested
in ACTIVE (Atrial Fibrillation Clo-
pidogrel Trial with Irbesartan for
Prevention of Vascular Events).%
This trial is designed to assess the
efficacy of combined aspirin plus
clopidogrel versus either warfarin
(ACTIVE W) or aspirin (ACTIVE
A). However, the ACTIVE W part of
this trial was stopped early because
oral anticoagulation was found su-
perior to the combination antiplate-
let therapy in preventing vascular
events (3.93% versus 5.6% annual
risk, respectively) (p = 0.0003).% The
ACTIVE A part of the study is still in
progress.

Cost-effectiveness of therapy

The economic burden associated
with stroke in the United States is
extraordinarily high, and, with the
increasing number of elderly patients
with AF, this burden is expected to
grow in coming years. In the United
States, the overall cost associated
with strokes for 2006 was estimated
by the AHA to be $57.9 billion.® The
total direct cost of AF-related strokes
has been reported to be around $8
billion.”” The average cost of car-
ing for a stroke patient in the first
12 weeks after an ischemic stroke is
about $14,000.”" A large percentage
of hospitalized patients with AF do
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not receive warfarin, and only about
one third of those who receive warfa-
rin have an INR in target range.”? In
AFFIRM (Atrial Fibrillation Follow-
up Investigation of Rhythm Manage-
ment), 72% of patients who had an
ischemic stroke had either discontin-
ued anticoagulation or had an INR of
<2.0.” A recently published econom-
ic model suggests a potential saving
of $2.5 billion in the United States if
half of all patients with AF receiving
inappropriate or no anticoagulation
were appropriately managed.”

The benefits, risks, and costs as-
sociated with antithrombotic therapy
need to be carefully considered and
balanced when selecting the most
appropriate treatment option for
patients with AF. Cost-effectiveness
modeling can serve as a useful guide
in such situations. Antithrombotic
prophylaxis for AF is considered to
be cost-effective if the rate of throm-
boembolism is high relative to the
rate of major bleeding events.”* Us-
ing direct costs, Gage et al.” found
that for patients with AF and one
additional risk factor, the cost of
warfarin therapy was $8,000 per
quality-adjusted life-year (QALY)
saved. Patients with a low risk of
stroke or with lone AF were more
costly to treat; the estimated cost of
warfarin therapy was about $370,000
per QALY saved. For patients who
were not prescribed warfarin, aspirin
was preferred to no therapy on the
basis of both quality-adjusted sur-
vival and cost in all cases, regardless
of the number of risk factors present.
Other investigators have also con-
cluded that warfarin is cost-effective
in patients with a moderate-to-high
risk of AE7678

Managing anticoagulant therapy
To optimize the safety and effec-
tiveness of long-term oral anticoagu-
lant therapy, the pharmacist should
take an active role in educating and
monitoring the patient. Patients
should be adequately counseled on
the full range of issues pertaining to

anticoagulation, such as the indica-
tion for therapy, the laboratory test
used to monitor anticoagulation, the
need for close medical supervision,
signs and symptoms of bleeding or
thromboembolic complications, di-
etary interactions, drug interactions,
alcohol consumption, and possible
alterations in the response to war-
farin in the presence of various un-
derlying medical conditions.” The
pharmacist should also take an ac-
tive role in closely monitoring and
reporting newly observed adverse
drug reactions and interactions.
Long-term oral anticoagulant ther-
apy should be regularly monitored
by prothrombin time (PT) test, with
conversion of the PT into the INR.”
ASHP has previously endorsed the
routine use of the INR for monitor-
ing warfarin therapy.®

Safe and effective therapy has been
achieved through the establishment
of specialty practice anticoagula-
tion clinics, and there are numerous
reports and trials that document the
role of pharmacists in and the value
of these clinics.*'* Clinics with per-
sonnel focused on anticoagulation
therapy management are capable of
reducing hemorrhagic complication
rates and thromboembolism rates
compared with routine medical care
(RMC). Ansell and Hughes* sum-
marized the literature relating to the
outcomes in patients undergoing
anticoagulation therapy who were
seen during RMC and in antico-
agulation clinics staffed by pharma-
cists and other health professionals.
Their review found that the rate of
thromboembolism was reduced from
16.2% per patient-year in RMC to
2.4% per patient-year in anticoagu-
lation clinics and that major hemor-
rhage was reduced from 10.9% per
patient-year with RMC to 2.8% per
patient-year with anticoagulation
clinics. Cost savings of $800-$1600
per patient-year were also noted with
anticoagulation clinics. Other studies
conducted in pharmacist-run clinics
support these findings.*>®

Antithrombotic Therapy in Chronic Atrial Fibrillation [N

Pharmacists may also contrib-
ute to positive patient outcomes by
helping to identify candidates for
antithrombotic prophylaxis who are
not receiving any form of therapy.
Inpatients can be identified case by
case or through screening of elec-
trocardiograms. Inpatients and out-
patients could be identified through
diagnosis-related group or In-
ternational Classification of Diseases
codes. Once patients are identified,
pharmacists should encourage the
appropriate use of warfarin and
aspirin through one-on-one in-
teractions and educational pro-
grams based on guidelines of ACCP"
and this ASHP therapeutic position
statement.

Summary

Strokeisapotentially catastrophic,
but largely preventable, consequence
of AF. ASHP supports recommenda-
tions established by ACCP (Table 1)
for the use of antithrombotic therapy
in appropriate patients to reduce the
morbidity and mortality associated
with stroke. The selection of warfarin
versus aspirin should be based on
the presence of clinical risk factors
for stroke and the patient’s ability to
safely undergo anticoagulation ther-
apy. Adequate patient education and
monitoring are keys to the successful
use of antithrombotic therapy, and
ASHP believes that pharmacists play
an important role in providing these
services.
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