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Narrator:
In summary, Dr. Hohnloser describes how a clinician would balance the risks versus the
benefits of anticoagulant therapy when considering this treatment for patients with atrial
fibrillation.

Dr. Hohnloser:

First of all, you have to individualize your treatment decision. You have to take a careful
history. You have to examine the patient. You have to be familiar with his or her
problems. You take the CHADS2 score, which is, as we discussed, at the present time
probably the best and the most efficacious instrument to assess an individual’s risk for
stroke. However, in all instances, you have to balance that risk of stroke against the risk
of major bleeding, which sometimes you can do, but sometimes it may be extremely
difficult to do.

And finally, it's probably important to state one more time that warfarin and other vitamin
K antagonists are highly effective in preventing stroke in patients with atrial fibrillation,
but their efficacy may indeed be undermined by the risk of major bleeding associated
with that form of therapy. And the disadvantages of vitamin K antagonists—it’s the
narrow therapeutic window, the need for frequent INR monitoring, the interactions with
drug and food. And that makes it very difficult for an individual patient sometimes to be
treated with this particular medication.
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Within the next 2 or 3 years, we will see many new forms of anticoagulation therapy
reaching a clinical stage, and hopefully reaching approval by the respective agencies.
And these medications may include a combination of two antiplatelet medications, or
they may as well include new factor Il or factor Xa inhibitors, which are just before the
doorstep. And we will see many of these trials evaluating all of these new compounds
being published and being discussed later this year and within the next 2 or 3 years.
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Future Direction of Stroke Prevention
in Patients With Atrial Fibrillation (AF)

Presentation Highlights

* Emerging role of dual antiplatelet therapy in patients
with AF

* Clinical implications of antiplatelet therapy in patients
with AF

* Other novel therapies: Factor Xa and direct thrombin
inhibitors

Narrator:

The second presentation in this 2-part activity focuses on the latest clinical evidence on
stroke prevention in patients with atrial fibrillation. Here, Dr. Stuart J. Connolly discusses
results of recent trials, including data presented at the ACC 2009 Scientific Sessions. He
begins by providing the rationale for using dual antiplatelet therapies, including aspirin
plus clopidogrel, in patients who are not candidates for current anticoagulant therapy.
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Rationale for Use of Dual Antiplatelet Therapies
In Patients With AF

* Two current treatment strategies to manage stroke risk:
— Warfarin: Difficult to use
— Aspirin: Less effective than warfarin

* Dual antiplatelet therapies considered only for patients unsuitable
for warfarin or who refuse warfarin therapy

* Platelets activated in patients with AF; not completely suppressed
by aspirin

* Adding a second antiplatelet drug to aspirin would achieve higher
level of platelet suppression

* Combination of clopidogrel plus aspirin may be better than
aspirin alone

Dr. Connolly:

Atrial fibrillation is associated with a significant increase in the risk of stroke. We manage
that risk of stroke with 2 current strategies. One is to use anticoagulation with drugs like
warfarin, and the other is to use aspirin therapy alone. Warfarin’s much more effective
than aspirin alone but is very difficult to use, and there are many patients in whom
warfarin is not a suitable therapy.

There is considerable evidence that platelets are activated in patients with atrial
fibrillation, and we know that aspirin is a moderately effective drug for reducing the risk
of stroke in atrial fibrillation. There are some patients whose platelets are not completely
suppressed by aspirin, and therefore it makes sense to add a second antiplatelet drug,
such as clopidogrel, to achieve a higher level of platelet suppression. And therefore, in
the ACTIVE A study, the combination of clopidogrel plus aspirin was evaluated in
patients who are unsuitable for a vitamin K antagonist, such as warfarin.
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ACTIVE W: Key Findings

* 6,706 patients with documented AF plus =1 risk factor® randomized
to aspirin + clopidogrel nﬂtr: warfarin
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Number at risk ears
Clopidogrel + aspirin 3335 3168 2419 941
Oral anticoagulation therapy 3371 3232 2466 930

Conclusions':

* Dual antiplatelet therapy was not superior to warfarin in preventing
stroke, non—central nervous system systemic embolism, MI, and
vascular death

* For patients who were naive to warfarin, dual antiplatelet therapy
was nearly as effective as warfarin

ejection fraction <45, peripheral artery disease, age 55-74 years plus coronary artery disease
or diabetes.

*Risk factors defined as age =75 years, prior stroke or transient ischemic attack, left ventricular

1. Active Writing Group. Lancet. 2006;367:1903-1912.

Narrator:

The ACTIVE W trial compared treatment with clopidogrel plus aspirin versus warfarin in
patients with atrial fibrillation. This study included more than 6,700 patients who also had
at least 1 risk factor for stroke, such as age 275 years, prior stroke or transient ischemic
attack, left ventricular ejection fraction <45, peripheral artery disease, or age 55-74 years

plus coronary artery disease or diabetes.

Dr. Connolly:
There’s been great interest in the use of dual antiplatelet therapies as a treatment for

patients who either cannot take warfarin or perhaps as a replacement for warfarin. The
idea that dual antiplatelet therapy would replace warfarin was put to rest when ACTIVE

W showed that warfarin was superior to clopidogrel plus aspirin. The idea that

clopidogrel plus aspirin might be better than aspirin alone has recently been addressed

by the ACTIVE A study.
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ACTIVE A: Clinical Findings

* 7,554 patients with atrial fibrillation and increased risk for stroke
in whom vitamin K antagonist therapy was contraindicated
* Patientsrandomized to clopidogrel or placebo plus aspirin

Clopidogrel + Aspirin
(N =3772)

Outcome
Primary outcome 832 6.8 924 | 7.6 |0.89 (0.81-0.98) 01
Stroke

Any 296 2.4 408 3.3 |0.72 (0.62-0.83)| = .001

Ischemic 235 1.9 343 2.8 |0.68 (0.57-0.80)

Hemaorrhagic 30 0.2 22 0.2 | 1.37 (0.79-2.37)

Of uncertain type 41 0.3 51 0.4 |0.81(0.54-1.22)

Fatal 70 0.5 93 0.7 |0.75(0.55-1.03)
Stroke, according to severity

Nondisabling 107 0.9 153 1.2 |[0.70 (0.54-0.89) 004

Disabling or fatal 198 1.6 267 2.1 |0.74(0.62-0.89) 001
Myocardial infarction a0 0.7 115 | 0.9 |0.78 (0.59-1.03) .08
Non—CNS systemic embolism 54 0.4 56 0.4 (096 (0.66-1.40) .84
Death from vascular causes 600 4.7 599 | 4.7 |1.00(0.89-1.12) .97
Eeath from any cause 825 6.4 a41 6.6 |0.98 (0.89-1.08) 69

ACTIVE Investigators. N Engl J Med. 2009;360:10.1056/NEJM0a0901301.

Dr. Connolly:

The ACTIVE A study is the first study to show that this is an effective combination. So up
until now, there’s been no evidence that the dual antiplatelet therapy was a useful
treatment in atrial fibrillation. And certainly, the results of ACTIVE W suggested that it
was not going to be an effective treatment.

Narrator:

The ACTIVE A study included more than 7,500 patients with atrial fibrillation who had an
increased risk of stroke but were not suited for vitamin K antagonist therapy. Patients
were randomized to receive clopidogrel 75 mg or placebo, once daily, in addition to
aspirin. The primary outcome was the composite of stroke, MI, non—CNS systemic
embolism, or death from vascular causes.

Dr. Connolly:

There are many reasons why a patient might be unsuitable for vitamin K antagonist
therapy. Amongst the high-risk patients, those reasons would include the fact that the
patient might have a relative contraindication related to increased bleeding risk. This was
one of the reasons why patients came into the ACTIVE A study rather than going in
ACTIVE W. Such contraindications might be recent peptic ulcer disease, where it would
appear that the risk of hemorrhage from an anticoagulant was greater than the risk of
hemorrhage from dual antiplatelet therapy. Another situation might be someone who'’s
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had bleeding problems with anticoagulant therapy because they couldn’t keep their INR
in the therapeutic range.

And for these patients, currently the only available treatment for prevention of stroke in
atrial fibrillation is aspirin, which is only modestly effective.

When one considers that most of the strokes—about 65%—that occurred in ACTIVE A
were serious strokes that resulted in either disability or death, you realize that the stroke
reduction that occurs with the addition of clopidogrel to aspirin is very important. On the
other side, of course, there is an increased risk of hemorrhage, but many of these
hemorrhages were in the gastrointestinal tract, and in general, patients survive that type
of hemorrhage fairly well without major long-term sequelae.

Based on the results of ACTIVE A, | think that it’s likely that guidelines will be changed to
include a role for the combination of clopidogrel plus aspirin for patients with atrial
fibrillation. It’s likely that it will be recommended for patients who are unsuitable for oral
anticoagulant therapy but still at high risk of stroke in whom the benefits of stroke
reduction offset the increased risk of hemorrhage.
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Therapy

Risk of Major Bleeding With Dual Antiplatelet

m
Major bleeding 251 2.0 162 1.2 |1.57 (1.29-1.92)| < .001
Severe 190 1.5 122 1.0 |1.57 (1.25-1.98)| < .001
Fatal 42 0.3 27 0.2 |1.56(0.96-2.53) 07
Minor bleeding 408 3.5 175 1.4 |2.42 (2.03-2.89)| < .001
Any bleeding 1014 Q9.7 631 5.7 |1.68(1.52-1.85)| = .001
Site of major bleeding (4 patients had both intracranial and extracranial bleeding)
Gl 132 11 68 0.5 [1.96(1.46-2.63)| =< .001
Gl with transfusion 117 0.9 61 0.5 [1.93(1.42-2.63)| <.001
Intracranial 54 0.4 29 0.2 [1.87 (1.19-2.94) 006
\_ Extracranial 200 1.6 134 | 1.1 [1.51(1.21-1.88)| < .001

Definition of major bleeding in ACTIVE A:
+  Overt bleeding requiring transfusion of =2 units of blood
+  Overt bleeding with any of the following:
—  Fatal hemorrhage
—  Dropin the hemoglobin level =5 g/dL
—  Hypotension requiring inotropic agents
— Intraocular bleeding leading to substantial loss of vision
- Surgical intervention
—  Symptomatic intracranial hemorrhage
—  Transfusion of =4 units of blood

ACTIVE Investigators. N Engl J Med. 2009;360:10.1056/NEJM0a0901301.

Dr. Connolly:

In the ACTIVE A study, we used a definition of major bleeding that focused on the need
for a transfusion of 2 units or more, and that was the fundamental definition. We also
had some patients who had major bleeds that were also considered severe, in which
case the bleed would have been in a more critical site, or perhaps a greater intensity of
bleeding. For example, a severe bleed was a bleed where the hemoglobin dropped by at
least 5 g.

The risk of bleeding in ACTIVE A related to adding clopidogrel to aspirin is not trivial.
There is no question that bleeding increased. It went from 1.3% per year on aspirin
alone to 2.0% on clopidogrel plus aspirin. And that’s a fairly substantial increase in
bleeding. There was a relatively small increase in intracerebral bleeds, which are very
severe and often fatal, so that the risk there seems not to be very high. And in fact, when
one looks overall at strokes, either ischemic or related to intracerebral bleeds, we see a
real reduction overall in stroke, as well as in fatal stroke and in strokes that were
otherwise severe.

Overall, when one looks at the benefits that occur as well as the risks, it seems to be
clearly in favor of adding clopidogrel to aspirin in these patients.

Of course, there may be some subsets of patients in whom the risk of bleeding is
particularly high, or in others where we think the risk of stroke is particularly high. In the
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former group, one might choose not to use clopidogrel plus aspirin, whereas in the latter
group, one would be more inclined.

Where the problem lies is that many of the features that increase the risk of hemorrhage,
such as age or previous stroke, also increase the risk of stroke. And so the very things
that might prevent you from using the drug are also reasons why you would use the
drug. This is true not only for clopidogrel plus aspirin, but for any antithrombotic therapy.
So there’s no easy answer to how do you choose the patients for the higher-intensity
antithrombotic therapy.
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Other Novel Therapies for Stroke Prevention

- o m

RE-LY: phase 3, multicenter
P ' ' Report expected in

Dabigatran | Direct thrombin

etexilate’ inhibitor randomized, open-label X late 2009
(n=18,113)
ARISTOTLE: phase 3, T e
Apixaban Factor Xa inhibitor randomized, double-blind X November 2010

trial (n = ~5,000)

Phase 3, prospective,
Rivaroxaban?| Factor Xa inhibitor | double-blind, multicenter X
trial (n = ~14,000)

Mot yet
determinad

b

1. Ezekowtiz MD et al. Am J Med. 2009;157; 805-810.

2. Apixaban for the Prevention of Stroke in Subjects With Atrial Fibrillation.
http://clinicaltrials.gov/ct2/show/NCT00412984. Accessed April 28, 2009.

3. Randomized, Double-Blind Study Comparing Once Daily Oral Rivaroxaban With
Adjusted-Dose Oral Warfarin for the Prevention of Stroke in Subjects With Non-Valvular
Atrial Fibrillation.

http://clinicaltrials.gov/ct2/show/NCT00403767 ?term=rivaroxaban&rank=4. Accessed
April 28, 2009.

Narrator:
Dr. Connolly discusses some of the anticoagulation agents in development. Many of

these agents have novel mechanisms of action compared with antiplatelet therapies.
Because of their mechanisms of actions, these agents may be particularly useful in
patients with atrial fibrillation.

Dr. Connolly:

All of the new anticoagulants—either the direct thrombin inhibitors, like dabigatran, or the
factor Xa inhibitors, like apixaban and rivaroxaban—are acting at various parts of the
coagulation cascade, whereas clopidogrel plus aspirin is an antiplatelet drug that has
limited or no effects on coagulation itself. So these are really quite different mechanisms
of action. A considerable number of people felt that antiplatelet drugs would not be able
to be effective in atrial fibrillation because coagulation is the key mechanism for clot
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formation in situations related to stasis, such as we believe occurs in the left atrial
appendage in atrial fibrillation.

However, it’s clear now from the results of ACTIVE A that platelets are very important in
the thrombus formation and stroke pathophysiology in atrial fibrillation much more than
anyone has suspected. And that certainly changes our view of the pathophysiology of
stroke in atrial fibrillation.

The new antithrombotic agents work much more like warfarin. They act against various
steps in the coagulation pathway. The main difference between warfarin and the newer
agents is that the new agents are more specific for a single site within the coagulation
cascade, unlike warfarin, which affects at least 4 of the steps in the coagulation pathway.
These drugs have much less drug interactions, food interactions, and apparently don’t
need to have close monitoring of the INR or any other coagulation parameters.

It's really speculative at this point in time because we don’t have the definitive data from
the phase 3 studies. | would say that for dabigatran in the venous thromboembolism
prevention studies, the risk of bleeding looks quite favorable, and there is certainly
reason to be hopeful that there will be a substantial effect against stroke with an
acceptable risk of hemorrhage.
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Conclusion

* Great unmet clinical need for fixed-dose agent with good safety
profile in primarily older patient population

* Characteristics of “ideal” anticoagulant:
— Minimal risk of hemorrhage
— Prevents or greatly reduces stroke
— Does not require monitoring for therapeutic dose
— Few or no drug-drug interactions and dietary restrictions

* No ideal drug on the horizon, but multiple options will allow
tailoring of anticoagulant therapy

Narrator:
In summary, Dr. Connolly points out that there is clearly an unmet need for a fixed-dose
anticoagulant agent that can be used safely in older patients with atrial fibrillation.

Dr. Connolly:

I think it’s too much to hope that we can reduce stroke without having some increased
risk of hemorrhage—at least with an antithrombotic agent. There may be other agents in
the future that can reduce stroke in atrial fibrillation by different mechanisms, such as by
preventing the arrhythmia, but right now we’re really looking at drugs that affect the
coagulation or platelet activation. And these drugs are bound to increase hemorrhage.

What we need is a drug that increases hemorrhage to the minimum extent while still
reducing stroke, and obviously a drug that you can use without having to monitor it
closely and which is safe in wide varieties of patients and doesn’t interact with other
drugs would be ideal. Are we going to have the ideal drug? | don’t think any of these new
drugs is going to be that ideal, and | do think in the future we’re going to be looking at a
much more diverse group of treatments that we can use in patients. | think there will still
be patients that will benefit from aspirin alone, low-risk patients. There will likely be
patients that benefit from clopidogrel plus aspirin. And there’s going to be patients that
will benefit from probably several of these new antithrombotic drugs.

It's a very exciting time for research in this area, and also it's going to be great for
patients and their doctors, because they’re going to have many more different drugs and
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treatments available to them so that they can tailor therapy and hopefully get much
better outcomes.
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Narrator:
This has been a CME-certified activity jointly sponsored by PVI and the University of
New Mexico Health Sciences Center School of Medicine.
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CME Post-Test: Please write your answers in the answer key below.
A score of 70% or higher is needed to obtain CME credit.

1. Which of the following factors substantially increases the risk of stroke with age?
a. Supraventricular tachycardia ¢. Cardiac failure
b. Coronary heart disease d. Atrial fibrillation

2. Your patient is a 56-year-old woman with atrial fibrillation and a history of hypertension. She is moderately
overweight. According to current ACC/AHA guidelines, which of the following approaches to stroke
prevention is recommended for this patient?

. Oral anticoagulation therapy plus aspirin

b. Aspirin (81-325 mg/day)

¢. No specific therapy needed

d. Dual antiplatelet therapy (aspirin plus another antiplatelet agent)

[}

3. Which of the following criteria defines major bleeding in a patient on anticoagulant therapy?
a. Intracranial bleeding ¢. Intensity of anticoagulation therapy
b. Patient age > 65 years d. Any Gl bleed

4. Which of the following statements best describes the rationale for dual antiplatelet therapy for stroke
prevention in patients with atrial fibrillation?
a. Aspirin does not reduce the risk of stroke in patients with AF.
b. Dual antiplatelet therapy has been shown to be as effective as warfarin.
c. Antiplatelet therapy with a single agent has not been studied in patients with AF.
d. Aspirin is moderately effective for reducing stroke risk in patients with AF who cannot take vitamin K
antagonists; adding a second antiplatelet agent may achieve a higher level of platelet suppression.

5. Which of the following is the best interpretation of findings from the ACTIVE A study?
a. Dual antiplatelet therapy is as effective as warfarin for stroke prevention in patients with AF.
b. Dual antiplatelet therapy is more effective than aspirin alone for stroke prevention in patients with AF
who cannot take vitamin K antagonists.
c. Fatal strokes were significantly more common in the patients who received aspirin alone.
d. Dual antiplatelet therapy is an effective alternative to warfarin or aspirin for stroke prevention in all
patients with AF.

6. In terms of mechanisms of action, how are direct thrombin inhibitors and factor Xa inhibitors thought to

differ from warfarin?

a. Direct thrombin inhibitors and factor Xa inhibitors act at specific points in the coagulation cascade,
whereas warfarin has limited or no effect on coagulation.

b. The mechanisms of action of direct thrombin inhibitors and factor Xa inhibitors are not known.

¢. Direct thrombin inhibitors and factor Xa inhibitors affect only 1 step of the coagulation pathway,
whereas warfarin affects at least 4.

d. Direct thrombin inhibitors and factor Xa inhibitors work by preventing arrhythmia in patients with AF,
whereas warfarin affects coagulation.

Post-Test Answer Key: Please write your answers to the 6 CME questions in this key.

1.

2. 3. 4. 5. 6.
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CME Activity Evaluation Form

1. As a result of your participation in this activity, please indicate how much your ability to meet each of the stated educational objectives increased.

No more able Somewhat more able Much more able
to meet this objective to meet this objective to meet this objective
after participating after participating after participating

Identify challenges and controversies in the current 1 ) 3 4 5 6 5

standard of care for atrial fibrillation

Evaluate clinical evidence on standard and emerging . 2 5 A : G 2

treatment options for atrial fibrillation

Analyze the potential role of antiplatelet therapy 1 ) 3 4 5 6 5

in patients with atrial fibrillation

2. Inyour opinion, how effective were the preceding post-test questions at measuring the educational objectives of this activity?
Not at all effective Somewhat effective Very effective
1 2 3 4 5 6 7

3.  Please rate the overall quality of the faculty with respect to the content and clarity of their presentation.

Overall quality was Overall quality was Overall quality was

very poor average excellent
Stefan H. Hohnloser, MD 1 2 3 4 5 6 7
Stuart J. Connolly, MD, FRCPC 1 2 3 4 5 6 7

4.  Please rate your level of agreement with the following statement: The content of this activity was fair, balanced, and free of commercial bias.

I strongly disagree I neither agree nor disagree

| strongly agree

1 2 3 4 5 6

7

5.  Please rate your level of agreement with the following statement: The content of this activity was evidence-based.

| strongly disagree | neither agree nor disagree | strongly agree
1 | 2 | 3 | 4 | 5 | 6 | 7
6.  Please indicate how much your confidence providing patient care improved as a result of this activity.
| am no more confident | am somewhat more confident | am much more confident
1 | 2 | 3 | 4 | 5 | 6 | 7

7. What media format did you use to access the content of this activity? Please check all that apply.

D Online D Podcast D Other

8.  Please rate your level of agreement with the following statement: The format of this activity was easy to use, as well as conducive to my personal

learning style.

I strongly disagree | neither agree nor disagree | strongly agree
1 2 3 4 5 6 7
9.  Please rate the likelihood of participating in future activities on this topic presented in a similar format.
Not at all likely Somewhat likely Very likely
1 2 3 4 5 6 7
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10. Did this activity teach you anything new, or did you learn something original, that you didn’t know before? You may write in specific details in
the space provided below.

D Yes D No

11. Do you foresee any potential barriers to implementing what you learned in this activity into your own practice of medicine? You may write in
specific details in the space provided below.

D Yes D No

12. In what areas do you feel you need additional education or training in order to improve your knowledge, competence or performance in
your work?

13. Please provide any other feedback or comments regarding this activity.

This CME activity is jointly sponsored by the University of New Mexico Health Sciences Center, School of Medicine and PVI, PeerView Institute for Medical Education.

Release Date: June 16, 2009; Valid for credit through June 15, 2010.
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This educational activity has been certified for a maximum of 0.5 AMA PRA Category 1 Credit ™. Physicians should only claim credit commensurate
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I certify my actual time spent to complete this educational activity to be:
[ 1 participated in the entire activity and claim 0.5 AMA PRA Category 1 Credit™
[ | participated in part of the activity and claim AMA PRA Category 1 Credit™
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*ZIP/Postal Code: *Country:
Phone Number: Fax Number:

*E-mail (required for electronic copy of Statement of Credit):
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